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Too Few Mines Are Properly Ventilated 


VENTUBE is supplied in standard lengths 
of 25, 50 and 100 feet and standard di- 
ameters of 8, 12 and 16 inches, with all 
necessary accessories. Sections equipped with 
Braley patent ring couplings can be coupled 
or uncoupled in a few seconds. 


E. I. du Pont de Nemours & Co., Inc. 


Wilmington, Del. 


Branch Offices 
Birmingham Huntington 
Boston New York 
Chicago Pittsburgh 
Denver Scranton 
Duluth Seattle 
San Francisco St. Louis 


Canadian Distributors 
Canadian Explosives Limited 
Montreal, Canada 


OST has been the principal deterrent. Those sys- 
tems which were sufficiently low in cost have not 
been capable of meeting the hard conditions of mining 


work. 
But now, efficient ventilation is economically practical 


for every mine, large or small. The Du Pont Company 
through a century-long development of mining ex- 
plosives has made a thorough study of ventilation 
problems. This study made evident the real need for 
a more efficient and economical material for ventilation 
tubing. 

VENTUBE is the result. VENTUBE is light and 
flexible and it Jasts underground. Our long experience 
in making impervious fabrics has enabled us to perfect 
a tubing fabric which is waterproof and fungus-proof 
and highly resistant to all acid, alkaline and gaseous 
conditions met underground. 


VENTUBE can be quickly run to any part of the 
mine, giving every miner better working conditions. 
VENTUBE is the logical solution to the ventilation 
problem. 


A descriptive booklet will be sent cn request. 


“ONIUPY 























Oo SS eee TTR Rr ce — 


January, 1923 





THE TECH ENGINEERING NEWS 197 


2 
The Complete Project for 
the Standard Oil Building 
New York City 
CARRERE & HASTINGS 
Architects 
© Oo. E. co 
rT . ” 
The New Architecture 
D , pewegati ong new tendency is apparent in architectural thought and de- 
sign today. Architects are designing in masses — the great silhouette, 

the profile of the building has become of far greater importance than its detail. 

There is a new vigor and ruggedness even in buildings which are conven- 

tionally classic in their detail. Masses mount upward, supporting the tower, 

accentuating its height. The new architecture is tending toward great struc- 

tures rather than multiplicity of detail. 

Certainly modern invention— modern engineering skill and organization, 

will prove more than equal to the demands of the architecture of the future. 
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Offices in all Principal Cities of the World 
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ORE than 5000 Wright-built en- 
gines have been flown in U.S. Government 
and Commercial Service. 

During six years of steady use they have 
satisfied each succeeding demand for still 
greater reliability, durability and efficiency. 

Since the war, except for experimental 
development of new types, and the con- 
tinued use of surplus war stock, all new 
power plant production for Army and 
Navy service types have been Wright-built. 

The accomplishments of our engineering 
and production organizations have measured 
up to the original Wright achievement — 
the very art of flying. 


WRIGHT AERONAUTICAL CORPORATION 


PATERSON, NEW JERSEY, U. S. A. 


LOS 
Pelé 


January, 1923 


Wright Model E-3—200 Horse- 
power 8-Cytinder Engine. 
Advanced training and alert 
plenes in U. S. Navy scrvice 


Sixth Year of Wright 
Incomparable Service 
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Friction, from the beginning of time, has controlled man’s 
progress, either as a friend or as an enemy. 

Earliest evidence of the friendly use of friction was the rub- 
bing of the hands and body to keep warm and finally the 
rubbing of a pointed stick to start a fire.’ But friction, like the 
fire which it starts, is, in many ways, man’s formidable enemy. 
In the operation of machinery and in the development of all 
automotive vehicles, friction must be held absolutely under 
man’s control; or else, the mechanical power which has carried 
man from savagery to his present high estate, would be so 
wasted as to hold progress and development at a standstill. 


Without anti-friction bearings (as they are called) machinery 
in general would have remained as in great-grandfather’s day. 
No railroads would streak across the land—no motor cars— 
no trucks—not even power-driven boats could ply. 


In this battle, against ‘‘enemy’’ friction, human inventive 
genius has progressed rapidly from the early cumbersome 
types of soft, slippery metal collars which encircled axles 
and shafts—through various applications of balls and rollers 
—to the tapered roller bearing of today, as typified in the 
product of the Timken Roller Bearing Company ;— 


It has progressed from those early nuisances that required 
greasing or oiling every few hours to the Timken Tapered 
Roller Bearing of today that requires attention as infrequently 
as every year or two. 

Here we have a light, compact and self-contained device that 
is friction’s absolute master. For not only do Timken Tapered 
Roller Bearings hold friction to a negligible minimum— 
But in so enabling wheels and shafts to revolve at frightful 
speeds with ease and safety— 

Timken Tapered Roller Bearings, at the same time, carry all 
the loads that may be thrust upon them regardless of the 
direction from which these loads may come. No matter how, 
nor where, nor when that shock or load is applied — 


Your Timken Tapered Roller Bearings rest snugly in their 
various housings, absorbing or deflecting those blows— 


The while your motive power is being delivered through these 
bearings, without interruption, to the driving wheels— 

And finally, when that wear which must follow all motion 
becomes apparent, —a simple adjustment and your Timkens 
function as when new. 


The Timken Roller Bearing Co 


‘CANTON, OHIO 


© 1922,T R B Co, Canton, Ohio 
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A MODIFIED COURSE IN SCIENCE 


By H. W. BUCK 


Consulting Engineer, Vielé, Blackwell & Buck, Engineers, New York 


Fifty years or so ago, some educators 
of clear vision realized that the old- 
time classical and academic curricula 
then prevailing in the colleges were 
inadequate and inappropriate for meet- 
ing the demands of the technical and 
scientific era at that lime just beginning 
to develop. Among the students, a 
few “heretics” joined the movement 
and broke loose from the age-old 
educational traditions of arts and 
letters and under wise leadership, 


against much opposition, started the 
beginnings of our modern scientific 


schools. Those who wished, however, 
to follow the so-called “‘learned pro- 
fessions”’ still clung to the old classical 
curricula, and the early students in 
science and engineering were regarded 
somewhat as -social and _ intellectual 
outcasts. 

Times, of course, have changed, but 
the struggle still continues, to some 
extent, over the relative utility and 
cultural value of the arts and the 
science courses, and their general value 
as a preparation for a future career. 
In the meantime, the “‘ heretics” have 
built better than they knew and the 
evolution of the world from the agri- 
cultural past to the industrial, scientific 
and mechanical present has been due 
largely to their successful pioneer work 
and enterprise. 

The very success, however, that has 
been attained has brought new prob- 
lems into the field. Science and engi- 
neering have now progressed too far 
to continue in a position of elevated 
isolation. They have become an 
integral part of everyday human life, 
and the human reactions to scientific 
development should be taken in hand 
and made the subject of specific study. 
The evolution of scientific knowledge, 
with its engineering consequences, has 
changed our whole environment. It 
has reacted upon our conceptions of 
our own physical being and our moral, 
social and industrial relations have 
changed. The scientific advance has 


Past President American Society of Electrical Engineers 


become inseparable from the problems 
of the human race. The great war was 
undoubtedly brought on from a state 
of world affairs which had resulted 
from the rapid application of scientific 
discovery, and its almost uncontroll- 
able increase in world wealth. 

James M. Beck has stated with great 
clearness of insight that the world 
today is suffering from “undigested 
scientific achievement.” It undoubt- 
edly is. The indigestion is largely 
caused by an utter lack of appreciation 
on the part of statesmen, politicians, 
legislators, the Church and in fact 
most others of the new era upon which 
we have entered. Much that is 
obvious to the scientist has not yet 
penetrated very far through the igno- 
rance of the multitude. The nature of 
the subtle forces which have crept out 
over the surface of the earth from the 
laboratories of the scientists and from 
the designing rooms and shops of the 
engineers are not yet well understood. 
In error these forces are looked upon 
as merely mechanical, whereas their 
greatest significance lies in the fact 
that they are moral, social and above 
all things human. 

The products of science and engi- 
neering have so woven themselves 
into the fabric of modern civilization 
that scientific education ,is becoming 
almost a necessity to an increasing 
number of individuals. Education has 
assumed a new aspect and the old 
classical and arts courses, alone, seem 
quite inadequate, even for those who 
expect to follow non-technical careers. 
The metamorphosis apparently makes 
necessary the training of almost a new 
type of mind of a quality appropriate 
to cope intelligently with the many 
new problems which confront us. The 
advocates of the academic courses are 
slow in recognizing this new situation 
and the almost obvious demand for 
some new type of liberal and cultural 
education more in tune with the 
modern scientific world. 
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The present strictly scientific and 
technical courses, which have been 
developed in our various institutions, 
are not altogether the solution. There 
are many students who do not wish to 
become technical experts in any line 
and yet, these men are conscious, from 
their surroundings and _ experience, 
that they need a semi-scientific train- 
ing. They wish a real insight into 
science and engineering methods and 
feel that it would be highly valuable 
to them regardless of the nature of 
their future careers. Such students 
are not satisfied with the standard 
academic courses now in our colleges 
and yet they are not fitted by tem- 
perament or talent to become pure 
technicians. On the other hand, the 
regular scientific curriculum with its 
rather rigid requirements in mathe- 
matics and technology presents an 
almost impassable barrier for the 
general student. 

It is here that the Scientific Schools 
appear to be neglecting an important 
opportunity and obligation in not 
affording to this class of student a new 
type of compromise — liberal and scien- 
tific education better suited to the 
particular type of mind. The Faculties 
of the Technical Schools apparently 
assume that any student who enters 
the institution desires to become either 
an engineer or a scientific expert. He 
is trained as if he were to devote his 
life to the design and construction of 
bridges, aqueducts, engines, dynamos 
or what not, or perhaps as a chemist 
or research specialist within the walls 
of some laboratory. There are many 
students who do require just such 
experience, but to apply the system to 
all, seems to me a mistaken attitude, 
and one which has resulted in much 
grief and disappointment among 
students and in many misfits in after 
life. 

A well arranged combination course 
would find an eager response from a 

(Continued on page 226) 
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THE POWER SYSTEM OF THE INSTITUTE 


By A. S. SMITH 


January, 1923 


Superintendent of Buildings and Power, Massachusetts Institute of Technology 


The power plant of the new Institute 
is located on the strip of land between 
Vassar Street and the Boston and 
Albany Railroad track. The building 
is constructed with a structural steel 
frame and walls of gray brick with 
limestone trimmings. It is practically 
a square building eighty-five feet in 
width and depth, with Custodis chim- 
ney of radial brick one hundred and 
sixty-five feet above the grate level, 
eleven feet inside diameter. 

The boiler room has four boilers of 
the Babcock and Wilcox type with 
superheaters attached. Three are five 
hundred twenty horse power, and a 
smaller one of three hundred seventy 
horse power. The small boiler was 
moved over from the old plant in 
Boston. The space wherein this boiler 
sets is large enough, however, to take 
a regular unit of five hundred twenty 
horse power. The boilers are equipped 
with mechanical stokers of the Sanford 
Riley type, and supplied with fuel by 
means of a traveling lorry crane to 
which is attached a Richardson auto- 
matic scale weighing two hundred 
pounds of coal at each operation. The 
lorry is supplied from a two hundred 
ton capacity coal pocket built on the 
roof. This, in turn, is supplied by a 
double chain bucket elevator of the 
Stephens-Adamson type. 

The fuel can be brought in either by 
rail or truck and put into a hopper 
located under the track, discharging 
by means of a belt conveyor into the 
crusher located between the belt con- 
veyor and the bucket conveyor. The 
capacity of coal handling apparatus 1s 
nine tons per hour. There is also a 
locomotive crane which takes coal 
from the storage yard dumping it into 
the track hopper. It has been the 
practice to start the winter with from 
fifteen hundred to twenty-five hundred 
tons of coal in storage. During the 
coldest winter months the amount of 
coal burned is about twelve hundred 
to thirteen hundred tons per month. 
The range of coal burned per day is 
as low as nine to ten tons in the 
summer, to as high as from sixty to 
sixty-five tons in zero weather. 

The boilers are equipped with the 
balance draft system installed by The 
Engineering Company of New York. 
The grates have plenum chambers 
supplied by the turbine-driven fans. 
The pressure of the plenum chamber 
is three inches. 

The elevation of the boiler is set 
high enough to allow for an ashroom 
underneath. At the present time ashes 
are removed by wheelbarrow, although 


it is planned so that an ash conveyor 
can be installed when it seems desir- 
able to do so. 

The boilers are also equipped with 
steam flow meters and automatic 


water regulators. The smoke uptake 
of the boilers enters the stack above 
the roof. In fact, the whole uptake, 
which is constructed of boiler plate, 






THE TECHNOLCGY SERIES 


Loyalty to one’s Alma Mater is prima- 
rily dependent upon a familiarity with 
one’s Alma Mater and its buildings, sur- 
roundings, projects, and ideals. Unfor- 
tunately the great majority of Technology's 
Alumni have not had the opportunity of 
attending the new Institute and many have 
not even seen its new home. To remedy 
this situation as much as possible THE 
TECH ENGINEERING NEWS is 
publishing a series of nine articles on 
Technology as it is today. This article is 
the fourth of the series which as a whole 
includes 
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is above the roof. So far this method of 


uptake construction has given no 
trouble. 

A recent codperative test of ninety- 
six hours duration made by the 
Mechanical Engineering Department 
showed a boiler thermal efficiency of 
seventy-six per cent. 

Feed water is supplied through a 


pair of Janesville three-stage centrit- 


ugal pumps driven by Terry turbines. 
They receive their water from an open 
heater made by the National Heater 
Company. During the heating season 
a large amount of feed water comes 
back from the heating system. The 
open heater receives the steam from 
the exhaust of feed pumps and stoker 
engines. The average temperature of 
the feed water is from about one 
hundred eighty to two hundred six 
degrees Fahrenheit, depending largely 
upon weather conditions. In designing 
the boiler room, the designers had in 
mind to construct it in such a manner 
as to be efficient in the generation of 
steam, and on the whole it has proven 
to be so. 

The electric generating room which 
occupies the south half of the building, 
divided from the boiler room by a 
fireproof wall, contains a one hundred 
fifty kilowatt direct current Curtiss 
turbine generating direct current at 
one hundred fifteen and two hundred 
thirty volts. Also, a one hundred fifty 
kilowatt Westinghouse turbine, a five 
hundred kilowatt Westinghouse tur- 
bine, and a seven hundred fifty kilo- 
watt General Electric turbine, all 
generating alternating current, three- 
phase, sixty-cycle, twenty-three hun- 
dred volts. There are also two one 
hundred fifty kilowatt motor generator 
sets made by the Westinghouse Electric 
and Manufacturing Company, having 
a twenty-three hundred volt motor 


driving a direct current generator 
supplying current at one hundred 


fifteen and two hundred thirty volts. 
The five hundred kilowatt turbine is 
connected to a Westinghouse LeBlanc 
jet condenser, and at the present time 
a surface condenser is being installed 
for the seven hundred fifty kilowatt 
unit. At first it was not considered 
advisable to go to the expense of 
installing a condenser, but the great 
range of temperature during the school 
year has made it desirable to have 
condensers, so that in the warmer 
weather when exhaust steam is not 
needed lower terminal pressures can 
be obtained in order to increase the 
efficiency of the turbines. 

Atmospheric conditions determine 
at all times whether or not the gen- 
erating units should be run condensing 
or non-condensing to obtain the great- 
est economy in fuel. 

The plant is connected with the 
Charles River by a thirty-inch main 
supplying river water to the condenser 
and a twenty-four-inch main returning 
the water to the river. This main is 
also used for suction of two one-thou- 












i 
« 
i 
i 
i 





Paes RR Sri lh Enlil arabe welt 





January, 1923 


sand-gallon Janesville fire pumps 
driven by the Terry turbines supplying 
the hydrants and sprinkler systems 
throughout the grounds and buildings. 
The maximum pressure on the fire 
pumps is one hundred twenty-five 
pounds per square inch. 
The power plant is connected with 
the main academic group by means of 
a tunnel eight feet wide and eight feet 
high and seven hundred twenty feet 
long. This tunnel contains a twenty- 
four-inch heating main connected with 
the exhaust lines of turbine units. Its 
expansion joints are of the corrugated 
copper type. The tunnel also contains 
an eight-inch high-pressure main 
carrying one hundred seventy-five 
pounds pressure supplying live steam 
to the academic group. The Mechan- 
ical Engineering Department is sup- 
plied with one hundred seventy-five 
pounds. The other departments, by 
means of reducing valves, are supplied 
with sixty pounds pressure. The 
reducing valves are located at the 
point where the tunnel enters the 
academic group, and no one hundred 
seventy-five pounds pressure is supplied 
east of that point. A six-inch main 
laid in a concrete pipe duct and 
carrying sixty pounds pressure, leaves 
the building at Building Two and 
crosses the campus to the Walker 
Memorial. On entering the Walker 
Memorial it is reduced to thirty pounds 
supplying the kitchen with this pres- 
sure for cooking purposes. A branch 
of this line crosses Walker Memorial 
basement, where, before leaving the 
building it is reduced to fifteen pounds 
pressure, thence underground across 
Ames Street and enters the dormi- 
tories. Upon entering the dormitories 
it is again reduced to suitable pressure 
for heating, depending on atmospheric 
conditions, usually one to three pounds. 
The same main also supplies the 
President’s house. , 
The high pressure eight-inch main 
through the tunnel from the power 
plant to the academic group was 
supplied by the Pittsburgh Valve 
Foundry and Construction Company. 
It is constructed of welded pipe sixty 
feet in length. At three points in the 
tunnel expansion U _ bends were 
installed. These three bends have 
taken care of the expansion in a 
satisfactory way. The expansion in 
this line is about seventeen inches, 
each expansion group taking care of 
one-third, the main line being anchored 
so that each expansion bend does its 
proportional share of the work. 
The switchboard in the generating 
room is of the remote control type. 
This avoids the twenty-three hundred 
volt current coming in any way to the 
switchboard. It was constructed by 
the General Electric Company and 
has all the apparatus and instruments 
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which go to make up a modern power 
plant switchboard. 

All cables leave the power plant in 
an underground duct and run to the 
basement of the Administration Build- 
ing, where suitable transformers are 
installed for the alternating current. 
In close proximity to the transformer 





THE TUNNEL BETWEEN THE POWER HOUSE 
AND THE MAIN GROUP 
Through this run the steam pipes and electric cables 
to supply heat, light and power to all 
the Institute buildings. 


room is the power distribution room 
containing service panels distributing 
alternating current at three-phase, 
sixty-cycle, two hundred thirty volts, 
and three wire direct current at one 
hundred fifteen and two hundred 
thirty volts. Distribution cables from 
this point are also underground and 
lead to distributing panels in the 
basement of each section of the build- 
ing. There are sixteen such panels. 
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Wire chases lead from this point to 
the top floor, each floor having its own 
distributing panel. From these panels 
are taken the regular light and power 
circuits for the night lighting circuit. 
On each floor distributing panel are 
also switches controlling the alter- 
nating current and direct current for 
laboratory use. Almost all laboratories 
are equipped with one or more small 
distributing panels having plug recep- 
tacles, making it convenient for quick 
and safe connections for experimental 
purposes. 

The heating system of the academic 
group is to the greater extent indirect, 
with some direct radiation in addition. 
Each section of the building, with the 
exception of the Mechanical Engineer- 
ing Department steam laboratories, 
has a fan room in the basement taking 
air from the Court side, passing over 
heating coils to Sirroco fans driven by 
direct current motors, thence distrib- 
uting it to the various sections of the 
building. The heating coils are con- 
trolled by thermostatic valves of the 
National Regulator Company’s type. 
The duct temperature is kept at about 
sixty degrees Fahrenheit. Practically 
all direct radiators are operated by 
means of diaphragm valves controlled 
by thermostats placed in the rooms. 
The indirect radiation is also operated 
by diaphragm valves and controlled 
by thermostats placed in the ducts. 
The thermostats are of the National 


(Continued on page 216) 
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In their previous article the writers 
have shown that under certain adverse 
conditions — especially at slow speeds 
and high loads, or where the oil supply 
is inadequate — a perfect fluid lubri- 
cating film cannot be maintained, and 
lubrication of the rubbing surfaces 
depends on the ability of a very thin, 
probably semisolid, film of lubricant 
to adhere to the metal surfaces in 
spite of the pressure tending to squeeze 
it out and the abrading effect due to 
motion. This fundamental property 
of “oiliness,” which is possessed to 
variable degrees by all good lubri- 
cants, has been the subject of a 
considerable amount of investigation, 
chiefly in England, but although 
there is considerable evidence to indi- 
cate the presence of some such 
adsorbed film, its composition, struc- 
ture, thickness, and the mechanism of 
its formation are matters which still 
remain to be established. Further- 
more, no simple and_ satisfactory 


quantitative measure of the property 


of oiliness has yet been devised. 

For the purposes under discussion, 
the “oiliness” of a lubricant will be 
defined as the property by virtue of 
which one fluid gives lower coefficients 
of friction (generally at slow speeds 
or high loads) than another fluid of 
the same viscosity. 

One reason why the property of 
oiliness has not received the attention 
it appears to deserve lies in the 
fact discussed in the previous paper, 
namely, that practically all well- 
designed journal bearings operate for 
at least ninety-five per cent of the 
time under conditions of perfect fluid 
film lubrication, where the oiliness 
of the lubricant plays no part. As a 
result, many are inclined to question 
the practical value of a detailed con- 
sideration of the more exceptional 
and complicated case of partial lubri- 
cation where the speed is too low 
or the load too high to maintain the 
normal fluid film between the metal 
surfaces, and the property of oiliness 
becomes important. However, as 

1 This covers the second part of a paper presented by the 
writers at the January meeting of the Society of Automotive 
Engineers and at a meeting of the Delaware Section of the 
American Chemical Society in February, 1922. The first 
portion was Lanmnoag in the October, 1922 issue of TuE 
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2 Published by permission of the Journal of the Society 
of Automotive Engineers. _ 

8 Published as Contribution No. 48 from the Research 
Laboratory of Applied Chemistry, Massachusetts Institute 


of Technology. | 
4Formerly Director of the Research Laboratory of 
Applied Chemistry, of Massachusetts Institute of Tech- 


nology. 

siiconiivide Associate of the Research Laboratory of 
— Chemistry, of Massachusetts Institute of Tech- 
nology. 


every bearing must start and stop, 
and very frequently must operate 
under conditions where either the oil 
supply is inadequate or uncertain, 
or the loads and speeds are such that 
it is impossible to maintain a fluid 
film, the whole question of oiliness 
and the mechanism of lubrication 
at low speeds is the most important 
present problem in the entire field of 
lubrication, from both a_ practical 
and a theoretical standpoint. As 
the first point of attack upon the 
problem, the laboratory has been 
endeavoring for some time to work 


FIGURE 1 


out satisfactory methods of measuring 
this oiliness factor, and has also been 
conducting experiments designed to 
throw light on the mechanism by 
which the film is formed. This work 
has for some time been subsidized 
by the General Motors Research 
Corporation, and more recently by 
the Standard Oil Company (New 
Jersey) with whose kind permission 
this article is published. 

In view of the specified definition of 
oiliness in terms of the coefficients 
of friction for partially lubricrated 
surfaces, measurements of the coef- 
ficient of friction under conditions 
which emphasize the effect of oiliness 
is the obvious first approach to a solu- 
tion of the problem. This means that 
the measurements should be made in 
the region of partial lubrication, by 


using either very low speeds or high 
pressures. 

The most promising method de- 
scribed in the literature for studying 
the mechanism of partial lubrication 
at slow speeds and comparatively high 
loads is the Deeley type of machine‘. 
Apparently only one of these machines 
has previously been constructed, that 
by Mr. Deeley himself, and the 
meager amount of data secured was 
insufficient to permit the formula- 
tion of important conclusions. 

The construction of the Deeley 
type machine used by this Laboratory 
is shown in Figure 1. It consists 
essentially of a flat plate which can be 
rotated at any desired (slow) speed, 
on which rests a disk supported by 
three pegs and pressed down by 
weights of any desired size. The disk 
is held in place by a small vertical 
shaft which is free to turn except 
for the restraint imposed by a cali- 
brated spiral spring. When the bottom 
plate is rotated at constant speed the 
top disk follows it until the spring 
overcomes the frictional resistance 
and slipping begins. The first maxi- 
mum reading on the graduated scale 
measures the static coefficient of 
friction, and the steady position which 
it assumes as rotation is continued 
is a measure of the kinetic coefficient 
at the speed in question. A damping 
device is added to prevent too violent 
oscillations of the system when the 
disk first breaks away. 

One of the principal questions which 
it was hoped to settle by the use of the 
Deeley machine was whether the 
coefficient of friction drops off steadily 
with increasing speed, or whether it 
first rises from the static value and 
passes through a maximum at very 
slow speeds. A_ statement of the 
latter effect is made by Archbutt and 
Deeley’ and repeated by several other 
recent writers on the subject, but the 
experimental data on which it is based 
seem to be extremely meager,* and 
in view of the difficulty of obtaining 
reliable results under conditions of 
partial lubrication it was felt desirable 
to check up this statement which seems 
contrary to both theory and general 
experience. It was also felt that a 
study of the static coefficient and 

6 The Deeley machine and its use are described in some 
detail in the 1920 Report of the Lubricants and Lubrication 
Committee of the British Department of Scientific and 
Industrial Research. 

7 “Lubrication and Lubricants,” page 60. Kimball found 


such a case in some “‘decidedly anomalous”’ results on steel 


vs. steel surfaces. i 
8Kimball, Am. J. Sci., 1877-8. 
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the kinetic coefficient at slow speeds 
would throw considerable light on the 
best conditions under which to obtain 
a quantitative measure of the prop- 
erty of oiliness. 

Using the above-described machine, 
an extensive series of observations 
have been made to determine prima- 
rily the effect of varying speed on the 
coefficient of friction under conditions 
of partial lubrication. Typical sets 
of results are shown in Figure 2. In 
making these tests, an effort is made 
to distinguish between animal or 
vegetable oils, most of which are 
known to possess the property of 
oiliness to a high degree, and straight 
refined mineral oils of similar viscosity, 
of which Velocite B, made by the 
Vacuum Oil Company, is fairly typical. 
It was also desired to check up the 
observations of Archbutt and Deeley 
on the effect of adding small amounts 
of fatty acids to the mineral oil. 

Figure 2 shows some of the results 
which were obtained with this machine 
using rubbing surfaces of glass, and 
brings out clearly the effect on the 
coefficient of friction of adding small 
amounts of fatty constituents to a 
high-grade, paraffin base spindle oil. 
It is noted that over the entire range 
of rubbing speeds covered, from static 
up to eight feet per minute, the oils 
containing five per cent neutral lard 
oil and one per cent stearic acid gave 
much lower values for the coefficient 
than did the straight mineral oil. 
One per cent of stearic acid serves to 
lower the coefficient even more than 
does five per cent of the neutral 
animal oil. 

The values shown for the static 
coefficient are undoubtedly inaccurate, 
on account of the great tendency of 
the well-cleaned glass surfaces to 
seize and give quite variable results. 
Glass also does not appear to absorb 
a film from ordinary lubricants at all 
firmly, and hence it gives a very high 
static coefficient. The glass surfaces 
used in these tests all showed very 
deep scratches after one or two read- 
ings had been obtained. The very 
rapid drop in the coefficients as soon 
as appreciable speeds are reached is 
also consistent with what might be 
expected from such plane, highly 
polished surfaces, which would require 
only a very thin fluid film to prevent 
all solid contract. 

It is impossible, within the scope 
of the paper to present all of the 
rather extensive experimental results 
secured on this machine. For example, 
several series of tests were made to 
determine the effect of load on the 
coefficient as speeds up to eight feet 
per minute, and with pressures vary- 
ing from twenty-five to one hundred 
forty pounds per square inch were 
used. The curves for different loads 
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were practically identical in shape 
and fairly close to one another in 
position. The relative positions of 
the curves for different loads were 
not always consistent, but in general 
the lower loads tended to give slightly 
lower coefficients at moderate speeds 
though most of the differences were 
not much greater than the experi- 
mental error of duplicate runs. Addi- 
tional measurements were made of 
the static coefficient at loads up to 
sixteen hundred pounds per square 
inch, without noting any consistent 
variations, though the average devia- 
tion of duplicate measurements at 
the higher loads was about fifteen 
per cent. 

As a result of the work on the 
Deeley type machine the following 
conclusions may be drawn as to the 
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FIGURE 2 


friction between plane surfaces at 
slow speeds: there is no maximum 
coefficient of friction at very slow 
speeds, the static coefficient always 
being higher than any kinetic coef- 
ficient; for polished glass surfaces 
the drop from the static coefficient 
to the slow speed kinetic is extremely 
sharp and it is doubtful if the curves 
should really be considered as con- 


‘tinuous. On metal surfaces, however, 


the static coefficients are not so high, 
and are more reproducible, and the 
curves appear to be continuous, the 
static coefficient being only slightly 
higher than those at very slow speeds; 
within wide limits pressure has com- 
paratively little effect on the coef- 
ficient of friction under the above- 
specified conditions. Animal and vege- 
table oils show consistently lower 
coefficients than ordinary refined 
mineral oils; the addition of very 
small amounts of fatty acids, or of 
considerably larger amounts of neutral 
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vegetable oils, to mineral oils pro- 
duces a very marked lowering of the 
coefficient of friction, thus confirming 
the statements of Southcombe and 
Wells; on metal surfaces the maximum 
differences in the coefficients of friction 
for different oils are found in the 
neighborhood of zero velocity. In 
other words, the static coefficient of 
friction would appear to be the best 
single measure of the oiliness factor 
of a lubricant, especially considering 
the greater simplicity of the measure- 
ments. All of the above data confirm 
the belief that the oiliness factor of 
lubricants is due to a_ tenaciously 
adsorbed film of some constituent of 
the lubricant, the presence of which 
diminishes or prevents metal-to-metal 
contact, even after the surfaces have 
been pressed together for some time. 

In view of the fact pointed out in 
the sixth conclusion just preceding, 
and of the time-consuming nature of 
measurements on the Deeley machine, 
it seemed highly advisable to develop 
a rapid and reproducible method of 
measuring the static coefficient of 
friction for a large number of oils, 
reserving the use of the Deeley 
type machine for making a more 
thorough study of the more promising 
possibilities as indicated by these 
static friction measurements. 

In the initial experiments in this 
laboratory attempts were made to 
determine the static coefficient between 
flat surfaces. The results obtained 
were entirely unsatisfactory owing to 
the practical impossibility of reproduc- 
ing the original flatness of the surfaces 
and the size and shape of the area of 
contact. It was found necessary to 
obtain surfaces of as near perfect 
smoothness as possible, rather than 
working toward true flatness. True 
flats may be obtained only by lapping 
methods, and consequently always 
show many tiny scratches which are 
far more objectionable from the stand- 
point of accurate friction measure- 
ments than quite appreciable varia- 
tions from precise flatness. 

It might be argued that excessive 
smoothness would give results quite 
different from those obtained with 
the ordinary types of surfaces which 
are used in engineering practice, and 
such a possibility is indeed quite con- 
ceivable. As indicated previously, 
however, the primary need is for 
definite reproducible measurements of 
the oiliness property; reproducible 
measurements require reproducible 
surfaces; if surfaces of a definite inter- 
mediate smoothness could be thus 
reproduced they might prove quite 
suitable for the purpose in hand, but 
no procedure to attain this end has 
yet been suggested, and the only 
alternative is to make the surfaces so 

(Continued on page 214) 



























If you have ever collected postage 
stamps, you have probably recently 
noticed that letters received from 
certain firms bore no stamps but simply 
had a “postage paid” impression, 
which looked very much like an 
ordinary cancellation, in the upper 
right-hand corner. You wondered 
under what new system that letter 
was sent. It is the purpose of this 
article to explain how it was mailed. 

It was a piece of “Metered Mail.” 
The impression, illustrated below, is a 
combination of a postage stamp, can- 
cellation, and postmark. It was 
printed on the envelope by a Postage 
Meter Machine. The meter is a 
detachable unit and is taken to the 
post-office to be set for postage as 
required, payment being made at the 
time of setting. It is in no way similar 
to the many devices for affixing 
adhesive postage stamps, nor should 
it be confused with the numerous 
appliances recently placed on the 
market for printing permit indicia on 
identical pieces of mail. 

The meter is a small printing and 
recording mechanism in a_ bronze 
housing, detachable from the machine 
which operates it so that it may be 
taken to the post-office for setting. 
It has two registers, both inaccessible 
to the user, but visible through small 
glass windows. The upper register 1s 
an ascending total indicating the 
amount of postage used, accumulating 
to one million when it automatically 
resets to zero. The lower register is a 
descending total indicating the stamp 
impressions paid for and unused. It 
has a capacity up to one hundred 
thousand imprints. 

If the lower register is allowed to 
entirely discharge, the printing head 
automatically locks and will not func- 
tion until the meter is taken to the 
post-office station and reset for addi- 
tional postage. It is unnecessary to 
completely discharge the meter before 
having it reset. Postage may be 
purchased in any quantity desired and 
is paid for when the meter is set. The 
register door is locked and sealed by 
the post-office after each setting. 





IMPRINT OF METERED MAIL MACHINE 
This is the mark which is used in place of stamps. The machine prints the “stamp” 


and cancels it at the same time. 


at what time the mail is supposed to have been mailed 





The date and hour also show 
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METERED MAIL 


By F. E. POOR 
Postage Meter Company, Stamford, Conn. 


Meters may be secured for various 
denominations of postage. Each meter 
prints impressions corresponding to 
the denomination and color of the 
adhesive stamp which it substitutes. 
It is mechanically impossible to waste 
metered postage, as the register will 
not record unless an imprint is made 
on a piece of mail. 

The printing die is engraved steel 
hardened. It prints the user’s post- 
office license number and the registered 
number of the meter. The die is per- 








POSTAGE STAMPING AND SEALING MACHINE 


This little machine will stamp, seal, face, and count letters 
of all sizes in less than one-third of the time 
that it ordinarily takes to do one 
of these operations by hand 


manently attached to the meter and 
will not print unless the meter is in 
proper position on the machine. A set 
of interchangeable steel type for the 
date and hour of mailingis furnished 
with each meter. 

In general construction and design 
the machine is largely a modification 
of the “Universal”? Postmarking and 
Cancelling Machines used in the post- 
offices of the United States and many 
foreign countries. The Model “A” 
machine operates at a rate of two 
hundred fifty pieces of mail per minute 
and has an envelope sealing attach- 
ment. It will seal and 
imprint all commercial 
sizes of envelopes si- 
multaneously or sepa- 
rately,.as desired. It has 
a maximum limitation 
of twelve by fourteen 
inches in size and 
of three-eighths of an 
inch in thickness and 
requires no adjustments 
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for imprinting “mixed mail” ranging 
within these limits. The feeding and 
separating are done automatically. 
After passing the sealing and printing 
mechanism, the mail is accumulated 
in a stacker on which is provided an 
arrangement for tying it into bundles 
for despatch to the post-office. The 
machine occupies a floor space of 
thirty-eight by forty-two inches. It is 
driven by a one-quarter horse power 
electric motor concealed in the base. 

The advantages of “*‘ Metered Mail” 
are numerous. It saves time in the 
post-office. Ordinary mail must be 
“faced”’ and “‘cancelled.”” Mail sent 
under ordinary permit indicia is held 
at the post-office for verification of 
count and collection of postage due 
before being forwarded. A_ large 
amount of time is required for these 
operations. ‘‘Metered Mail”’ is not 
subject to the restrictions governing 
the acceptance of ordinary permit 
mail. Being paid for in advance, per 
piece, through setting of the meter, 
it is accepted by the post-office in any 
quantity and may vary in size, weight 
and content. It does not have to be 
“faced” and “cancelled” and, there- 
fore, goes direct to the sorters, thus 
saving the time ordinarily needed for 
these two operations. 

It saves time and expense in the 
office. The meter seals and imprints 
in one operation. The feeding and 
separating are done automatically and 
one person can replace a number of 
clerks. The work is accurate and there 
is no waste. No premium is charged 
by the post-office for “‘ Metered Mail.” 
It permits better accounting. Usually 
there are no effectual means of record- 
ing exactly what is done with postage 
stamps or stamped envelopes. In some 
cases all of the adhesive stamps going 
out of the mailing room are not 
affixed to the firm’s letters. The 
Postage Meter eliminates loss of pos- 
tage through theft, carelessness, or 
accident, and removes a great tempta- 
tion from the younger employees in 
the mailing department. ‘‘ Metered 
Mail” postage is not negotiable. With 
no extra effort a daily or departmental 
statement may be had from readings 
of the registers, showing exactly how 
and when money is spent for postage. 

The adhesive postage stamp’s ‘‘stick- 
to-it-iveness” has been greatly over- 
rated. Many fail to stick on account of 
hurried affixing or insufficient gum. A 
surprising number are collected from 
the handling tables and machines in 
the postoffices at the end of each day. 

(Continued on page 220) 
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GEORGE FILLMORE SWAIN 


Among the distinguished Civil Engi- 
neers who have been graduated from 
Technology, George Fillmore Swain 
ranks among the highest. Professor 
Swain was born in San Francisco, 
March 2, 1857. He has a fine heri- 
tage, his ancestry connecting with 
Nantucket when whale fishery yielded 
prosperity with its educational and 
social advantages and further de- 
manded and bred physical energy 
and sturdiness of character. His 
father was a prominent merchant and 
a leading citizen of San Francisco, 
at one time was President of the 
Chamber of Commerce, and was 
Superintendent of the Branch Mint 
there under Lincoln’s administration. 
There he had opportunity for the 
uncovering or development of mathe- 
matical ability in certain lines, an 
ability which apparently descended 
to the son in even greater measure. 

Swain’s preparation for college was 
at a military school, and the dis- 
cipline maintained there doubtless 
aided in forming habits of mind and 
action which entered into his char- 
acter and success. Its training 
promptly gave him opportunity for 
leadership, for he became Adjutant 
of the battalion at Technology where 
he led his class in which were several 
other men who have since attained 
distinction. Most of Technology train- 
ing of that early day was exceptionally 
thorough and served to confirm habits 
and character already established. 

Professor Swain still values most 
highly a course in Logic taught 
at that time by Prof. George H. 
Howison. About this time he acquired 
a fondness for Shakespeare, and thus 
at an early date secured a foundation 
for both the clear thinking and clear 
expression which have been character- 
istic of him. 

Prof. John B. Henck was his teacher 
in Civil Engineering, a fine mathe- 
matician who was strict, demanded 
good work from his students, and who 
did more to fix the high standards of 
Technology than any other Faculty 
member of those early days. 

After receiving his degree of “ Bache- 
lor of Science” in the course in “Civil 
and Topographical Engineering” 
young Swain adopted the then unusual 
course of spending three years abroad; 
extending his study of engineering, 
specializing in bridges and structures, 
hydraulics, and railroads, under able 
masters; thus acquiring a training not 
then possible in the United States. 
The thorough training was not less 
important than the matters involved 





By PROF. C. FRANK ALLEN, ’72, Retired 
Massachusetts Institute of Technology 


in the subjects taught. Almost of 
equal value was the broadening influ- 
ence of living in a foreign land, some- 
thing which is not reached by travel 
alone, although travel supplemented 
his residence. Furthermore, he had 
the advantage of association with men 





GEORGE FILLMORE SWAIN 


from various countries and with varied 
training. He studied at the Royal 
Polytechnicum at Berlin, but at that 
time degrees were restricted to those 
about to enter government. service. 
The substance he secured. 

On his return from abroad in 1880, 
he did something at Lowell and at 
Lawrence in hydraulic work, but his 
main employment was in connection 
with the United States Census investi- 
gating water power with reference to 
manufacturing interests. This work 
was done under the Superintendent of 
the Census, General Francis A. Walker 
who shortly became President of 
Technology, and as he knew a good 
thing when he saw it, he promptly 
secured Swain as instructor in Civil 
Engineering. Swain was early pro- 
moted to an assistant professorship, 
and in 1887 was advanced to professor 
in charge of the department. 

It has been said that opportunity 
knocks but once. At the investigation 
which followed the collapse of the 
Bussey Bridge, Professor Swain’s 
ability to analyze the cause of the 
accident so impressed the Railroad 
Commission that he was_ shortly 
appointed expert engineer of the 
Commission, a position which he most 
satisfactorily filled for more than 





twenty years, and which yielded him 
a rare experience, especially in struc- 
tural work. He elected to work quietly 
and without ostentatious publicity, 
but at the same time succeeded in 
securing the necessary changes and 
reforms in the railroad bridges of the 
State. 

It is good opinion that his advance- 
ment at Technology to the head of his 
department at a very early age was 
due largely to the recognition accorded 
him by his appointment as engineer 
to the Railroad Commission. The 
lesson is that he fully grasped his 
opportunity when it came. 

His success as head of the depart- 
ment of Civil Engineering more than 
justified his selection. From a depart- 
ment consisting in 1887 of one pro- 
fessor, two instructors, and one assis- 
tant, there were in 1909, twenty all 
told, of whom ten were members of 
the Faculty. 

When the course in Sanitary Engi- 
neering was created, it was placed in 
his charge. During this period he 
served for a time as secretary of the 
Society of Arts and also as secretary 
of the Alumni Association of Tech- 
‘nology. He built up the library from 
insignificance until in 1909 it had 
become probably the best working 
library of Civil Engineering in the 
country. The result came from his 
enthusiasm, judgment, and diligence, 
in which was involved plenty of hard 
work. 

As a teacher, Professor Swain’s 
standards were high. He particularly 
insisted on initiative and clear thinking 
on the students’ part, and simple 
acquirement or understanding of the 
subject in the nature of a stock of 
information was secondary in impor- 
tance. He was the drill-master par 
excellence, and quite commonly stu- 
dents who chafed under his exacting 
requirements while at Technology 
later recognized and acknowledged 
the extreme value of his instruction. 

His main work has been in Struc- 
tures, which well lends itself to the 
drill which he strove to enforce. In 
earlier years he taught various sub- 
jects, notably hydraulics and in teach- 
ing this he must have taken much 
satisfaction. 

His reputation among the teachers 
of engineering in this country has 
been of the highest. One of the ablest 
of them once said, “We all look up 
to Swain.” The society of the pro- 
motion of Engineering Education 
elected him its second president and 
(Continued on page 222) 
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INDIA AS SEEN BY AN AMERICAN MANUFACTURER 


** A Fool here lies who tried to hustle 
the East.” 

That. line from Kipling expresses 
perhaps one of the fundamental differ- 
ences between East and West. This 
will come out more strongly later 
when I discuss the relative efficiency 
of Indian and European or American 
workers, but was immediately notice- 
able when we landed in Bombay. 
Everything moves with a certain 
ceremonious slowness. 

Bombay is a good port through 
which to enter India. It is a cosmopoli- 
tan city full of native life and color, 
and has at least the appearance of 
being kept clean. It has probably the 
best native market in India, and if 
one will visit the market early in the 
day he will see practically every grade 
of humanity in that part of the world 
(not to mention numerous examples 
from other worlds). The harbor, too, 
presents a cosmopolitan atmosphere 


By ALBERT FARWELL BEMIS, ’93 
Bemis Bro. Bag Company, Boston, Mass. 


gamblers and may be as rich as 
Croesus one day and poorer than the 
poor the next. One of the Marwaris 
tried to corner the cotton market last 
autumn and bought half a million 
bales. He cleaned up three crores 
of rupees (Rs 30,000,000) on paper 
but must have lost heavily in his other 
enterprises. He delights to tell about 
it. 

For business reasons he 
Bombay representative to meet our 
delegation upon arrival at the dock. 
So, who should greet me with a letter 
of introduction as I disembarked but 
Sahib , a Marwari, with two 
or three attendants. He could speak 
no English and I no Hindustani so 
we were in the hands of the sign 
language — or the interpreter. He 
first decorated me with a wreath of 
flowers and a large bouquet and then 
insisted upon motoring me to our 
hotel. He placed a motor at our 


asked his 
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Showing weaving department with slashing and dressing. 


The machines in operation here 


are as modern as any seen in America, 


with merchantmen, big and _ little, 
steam and sail, innumerable small 
boats, including the large fleet of 
the Bombay Yacht Club, and sail- 
boats for hire of lateen rig and native 
design and crew. It seemed little 
longer than yesterday since I had 
been in India and for a short time I 
well appreciated “the call of the East” 
as we drove through the crowded 
streets alive’ with pedestrians and 
bullock carts loaded with Indian 
cotton. 

The merchandising of India is 
carried on by the Parsees of Bombay 
and vicinity and the Marwaris who 
are scattered throughout the larger 
part of India. They are all essentially 


disposal during our stay which we 
made good use of with the unusual 
relish due to the backward flow of 
favors from buyer to seller. 

Three members of the quartet had 
never seen the Taj Mahal and the 
chance to see it (especially in the 
moonlight) might not occur again. 
We visited the “Taj” in the morning, 
afternoon and evening; in the bright 
crystal atmosphere of an Indian “cold 
weather” and in the soft ethereal 
light of a half-moon. It is certainly 
a marvelous conception and marvel- 
ously carried out —a _ structure so 
nicely conceived and made as _ to 
justify either telescopic or microscopic 
examination — so pure and ethereal 


does it seem in the moonlight as to 
justify the query, — Is this perhaps 
the “building not made with hands, — 
eternal in the Heavens?’’ 

The Indian Empire is probably 
the most complex of the major divi- 
sions of human society. Its territory 
covers the main part of the great 
Indian peninsula and Burma _ south 
of the Himalayas. Politically this 
territory is divided among the presi- 
dencies of Bengal, Bombay, and 
Madras, several provinces, including 
Burma, and numerous native states. 
Over all is the Viceroy of India, 
appointed by the British Cabinet. 
Each presidency has an appointed 
governor, and the provinces a lieu- 
tenant governor or magistrate of 
lesser title. The native states place 
their external affairs under the sover- 
eignty of the Empire while conducting 
their own internal government except 
for advice supplied by the Empire. 
The British Government for many 
years has been granting to the presi- 
dencies and provinces a larger and 
larger measure of self-government in 
local affairs. More recently this liber- 
ality has extended in large measure 
to imperial affairs so that now the 
Legislative Council (which  corre- 
sponds to the House of Commons) 
has a majority of elected members. 
India has self-government, therefore, 
with the one remaining check in the 
full power of veto which the Viceroy 
may exercise but thus far has never 
done. Besides the Legislative Council 
there is also an Executive Council, 
corresponding to the House of Lords, 
and a Council of Princes of Native 
States. 

The social structure of the Indian 
Empire is an unsolvable maze, a 
pathless forest of unlimited area and 
innumerable flora. Most of the basic 
races of the world are represented 
among her people. Hinduism is the 
predominating religion, though the 
Mohammedans are _ individually so 
much more virile that Mohammedan- 
ism certainly vies with Hinduism as 
the principal religious influence in the 
life of the nation. Besides Hindus 
and Mohammedans there are consider- 
able numbers of Buddhists, mostly in 
Burma, Animists, Christians, Sikhs 
and Jains. 

Notwithstanding the strength of 
Mohammedanism and the Indian 
origin of Buddhism and the genera- 
tions of efforts at conversion of the 
masses by Christian and Sikh, Hindu- 
ism maintains its hold upon the people 
of India and exerts its subtle influence 
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over the national life. The accomplish- 
ments of Christianity have been more 
secular than religious. Indeed, what 
may be termed the modernity in 
national thought and act and in the 
life of the people has developed very 
largely from the activities of Christian 
people. 

To the complexity arising from the 
presence of several races and several 
religions, must be added the social 
institution of caste, much more highly 
developed in India than in any other 
country. Caste was originally an 
occupationa! distinction, but through 
the ages it has been so changed and 
subverted, so multiplied and divided, 
so defined and confused that now the 
four or five original castes have 
become two hundred or more and 
have acquired social, political and 
even religious features and distinc- 
tions and prejudicial barriers which to 
the European mind seem intricate 
in the extreme. Through all this 
evolution the Brahman, Hindu priest, 
has retained his  caste-supremacy 
above all others, thus preserving 
for Hinduism the practical social and 
political control of the nation. 

The raison d'etre for caste is still 
closely connected with occupation. For 
instance, the bhisties, or water carriers, 
form one of the lower castes and the 
carrying of water for others is supposed 
to be reserved for members of that 
caste both as a right and an obligation. 
On the other hand, whereas a Hindu 
priest must be taken from among 
the Brahmans, a Brahman is _ not 
obligated to serve as a Hindu priest. 

The efficiency of the Indian worker 
compared with the European or Ameri- 
can is influenced by his tradition and 
training, which make him primarily 
an agriculturist. In this field, he is a 
hard and efficient worker. He clings, 
however, to his traditional methods 
and tools. If forced to use a wheel- 
barrow, for example, he will use it 
for a while as intended, but will very 
soon yield to habit and fill it lightly 
and use it as a basket or tray on top 
of his head. In factory work he often 
does well where the work is repetitive, 
not requiring great speed or physical 
endurance. British manufacturers and 
engineers in India claim that Indian 
labor is expensive and the cost of 
production more than in England or 
Scotland. Until recently the cotton 
mills in India have made but little 
headway against the Lancashire mills. 
In textile manufacturing, the Indian 
worker has about one-third the 
efficiency of the English, Scotch, or 
American. A study of four or five 
cotton mills in Bombay showed that 
these mills were employing between 
three and one-half and four times the 
number in similar American mills 
running fifty-five hours weekly. Mills 
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in India run single shift ten hours a 
day, sixty hours a week. Correspond- 
ing figures for jute manufacturing 
would be somewhat more favorable 
to the Indian. In the engineering 
trades the efficiency of the Indian will 
run between one-half and one-sixth 
of the British or American. 

Quite contrary to the general impres- 
sion in America, the Indian factory 
laborer is well protected by law as 
to the number of hours he shall work 





BAMBOO SCAFFOLDING USED IN CONSTRUCTION 
OF ONE HUNDRED AND EIGHTY 
FOOT CHIMNEY 
Nails are unknown in this structure which is typical of 
the primitive construction methods in India. 


— legislation on this subject following 
closely upon the heels of the British 
Act of 1878, consolidated the various 
factory acts sparsely scattered over 
the period beginning with 1802. 

The Indian Factories Act of 1922 
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increases the age limits descriptive 
of a “child” who may be employed 
in a factory to the period between 
twelve and fifteen years and decreases 
the daily hours of employment to six. 
They must not be employed con- 
tinuously over four hours and if 
employed over five and one-half hours 
in a day must have a rest period of 
at least one-half hour. No _ person 
may be employed over eleven hours 
in any one day nor over sixty hours 
in any one week without cause satis- 
factory to the government inspectors, 
and when employed overtime must 
be paid a premium of twenty-five 
per cent for all work over sixty hours 
per week. Everybody must be given 
a rest period of not less than one hour 
in every six and not be employed con- 
tinuously over five hours. 


There is no doubt considerable 
‘unrest”’ in India. It is noticeable 
on the street, in the trains, and in 
the mills. It is evidenced by extensive 
strikes, by decreasing courtesy toward 
the white race and by increasing law- 
lessness. But the same is largely true 
throughout the world. While in India 
I was interested to observe that the 
participants n such sma! disturbances 
as I saw were chiefly young men — 
very young men. The spirit of 
rowdyism or of adventure is probably 
the thing that brings them into the 
fray. But this spirit will always most 
assert itself when backed by some 
great popular cause or battle cry, 
For then not only do the rowdies 
and the adventurous come out, but 
also the young men of serious purpose 
and democratic spirit. These latter 
are the balance of power and these 
are the ones whom every sound 


‘ 


government should strive particularly 
to serve and to count among its most 
ardent supporters. Without the -sup- 
port of this element, orderly evolution 
must give way to disorderly revolution 
in India and everywhere else. 








COTTON “GREEN” IN BOMBAY 


One of the advantages of the Indian climate is that scenes such as this are possible. 















Radium in the Katanga. Extensive 
radium deposits have been discovered 
lately in the Katanga-Belgian Congo. 
The ore has a very high radium content, 
and it is said to be superior to the 
radium deposits of Goachimstahl- 
Bohemia, the richest of their kind 
found up to now. 


The deposits are at Luiwishi and 
Kasola, near Elizabethville, an import- 
ant mining center with over three 
thousand inhabitants. These deposits 
were found on lands owned by the 
“Union Minieri du Haut Katanga” 
an Anglo-Belgian concern operating 
vast copper deposits in the Katanga. 
The ore is found in veins composed 
very largely of pitchblende, partly 
altered to gummite, the uranophane 
and other radium bearing minerals. 

The “Union Minieri” has formed a 
subsidiary company and is going to 
treat these radium ores at a new plant 
built at Oolen near Antwerp close to 
their big smelting plants, where they 
treat the whole of the big output of 
their copper mines in the Katanga. 

The great increase in the produc- 
tion of radium has brought down the 
price of that valuable element, and as 
a result the relatively low grade ore 
mines in the United States had to 
close down. 

The price of radium lately dropped 
from $120,000 per gram down to 
$70,000. The American companies 
have decided to market the African 
product and close down their own 
plants, 

It is expected that the demand will 
greatly increase with the considerable 
drop in the price of radium. 


The University of Nebraska has 
just completed plans for an athletic 
stadium with a seating capacity of 
forty thousand. 


The California Institute of Tech- 
nology at Pasadena has on order from 
the Westinghouse Electric Manufac- 
turing Company, the highest voltage 
testing equipment ever sold. The 
apparatus will consist of four special 
250 KVA, 250,000 volts testing trans- 
formers capable of producing a poten- 
tial of 1,000,000 volts. 


The largest caisson ever constructed 
which will be a permanent part of the 





new Hudson River vehicular tunnel 
was recently launched. The caisson is 
93 feet, 3 inches wide, 108 feet, 6 inches 
high and 37 feet deep and total weight 
when in permanent position, 15,000 
tons. 


Advancement of Science. The an- 
nual convention of the American Asso- 
ciation for the Advancement of Science 
was held at the Massachusetts Institute 
of Technology from December 26 to 
December 30. The various lecture 
rooms of M. I.‘T. offered excellent fa- 
cilities for the association, within which 
there are eighteen scientific sections cov- 
ering the following subjects which were 
discussed at the convention: mathe- 
matics, physics, chemistry, astronomy, 
anthropology, geology and geography, 
zoology and botany, psychology, the 
social and economic sciences, history 
and philology, engineering, the medical 
sciences, agriculture, manufacturing 
and commerce, and education. 

The first Sedgwick Memorial Lec- 
ture in memory of Prof. William T. 
Sedgwick was given December 29 by 
Prof. Edmund S. Wilson of the 
Columbia University. 


New British Magneto. This new 
magneto is dust-proof and water-tight 
with the extremely light weight of six 
and a half pounds in which the magnet, 
not the armature, rotates. Special fan- 
shaped stationary pole shoes are used 
with the construction of the rotor shoes 
achieving an effective lamination of the 
magnetic structure which is superior to 
the best rotating armature construc- 
tion. This arrangement is supposed to 
account for the excellent starting char- 
acteristics of the new machine and the 
greater range of speed than called for in 
service. The firing is claimed to be 
effective at such slow crank shaft 
speeds as fifty to sixty revolutions per 
minute at which speeds effective car- 
buration is not achieved. The use of 
the stationary armature enables a 
thorough provision for insulation and 
the elimination of such evils as rotating 
high tension winding condenser 
connections. 


The New University Club of Boston. 
With 28,000 university graduates 
within a radius of thirty miles of the 
center of Boston, the new University 
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Club promises much. A little more 
than one quarter of this number are 
Harvard graduates with Massachu- 
setts Institute of Technology second, 
with 5,000 graduates. Tufts is third 
with about 3,000, Boston University 
and Dartmouth closely tied for fourth 
place, each with about 2,000, while 
twenty-six other colleges comprise 
about 26,000 of the total. 

While plans for the new clubhouse 
as already drawn are only tentative, 
the committee has investigated the 
cost and financing problems and are of 
one mind as to the desirability of 
athletic and hotel features. 

The building will cost in the neigh- 
borhood of $1,600,000 and will consist 
of basement and six floors above the 
ground. The basement contains seven 
squash racquet courts, locker rooms, a 
swimming pool, billiard and pool rooms 
and barber shop. 

On the first floor is located a guest 
room, coat room, lounge, dining room 
and ladies’ reception room. Also pro- 
vision is made for a ladies’ restaurant 
with the main dining room arranged to 
serve as assembly hall for large club 
entertainments. 

The second floor includes a large 
grill for use when main dining room is 
used for club entertainments; a ladies’ 
dining room, library and coat rooms. 
The third floor is given over to private 
ladies’ dining room, library and coat 
rooms and bedrooms with private 
bath. The fourth, fifth and sixth floors 
are devoted entirely to bedrooms. 


Highest Efficiency Hours. Tests of 
the actual abilities of human beings in 
varying circumstances show that such 
factors as the weather, time of day, and 
season have considerable influence on 
efficiency. Tests on a large group of 
people throughout one day show that 
almost everyone reached the peak of 
mental ability about the same time 
and tests repeated over a long period 
show the same results. The interesting 
fact shown by such tests is that com- 
paratively few persons are at their best 
when they think they are. College 
students asked by Prof. Arthur Gates 
at what time they could study best, 
showed a preference for 8 and 9 a.m., 
with only a few choosing 10 and 11 
a.m., at which time scientific tests 
show to be the best. Very few students 
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appreciated the efficiency of the after- 
noon hours such as three o’clock. 
According to Dr. Archibald Peaks, 
brain power rises to a high point at 
11 a.m. and drops considerably at 
noon and then rises again around 
2 p.m., with a gradual decline to the 
end of the day. Physical ability rises 
similarly to a high point at 11 a.m., 
and drops from noon to 1 p.m. with a 
second maximum between 3 and 6 p.m. 


Rewards for Research. Recently 
the General Electric Company set 
aside a fund of $400,000 to be known 
as the Charles A. Coffin Foundation, 
the income from which, amounting 
to approximately $20,000 in a year, 
will be used to encourage and reward 
service in the electrical field. 

The Foundation Committee, ap- 
pointed by the Board of Directors, will 
distribute the funds for contributions 
to the progress of the electrical field to 
the company’s employees, to the 
rewarding annually the Public Utility 
Operating Company, the Electric Rail- 
way Company and also for fellowships 
to graduates of American colleges and 
technical schools. 

Five thousand dollars will be 
awarded annually for fellowships to 
students recommended by the faculty 
of the institution where they have 
studied that they may continue their 
research work either here or abroad or 
some portion of the fund will be used 
to further research work at any of the 
colleges or technical schools in the 
United States. 


Bos‘on Dry Dock. The Boston 
Dry Dock, in which was recently 
docked the Majestic, has a very inter- 
esting pumping plant. The electric 
power is furnished by the Edison 
Company at 13,800 volts. The three 
main pumping units are Worthing- 
ton centrifugal pumps placed about 
80 feet below the main floor, or street 
level, and are driven through vertical 
shafts by 1,250 h. p. 2,300 volt General 
Electric motors. All valves, 60 inches 
and over, are of the hydraulic type 
operated by oil pressure. The electrical 
equipment and valves are operated 
from a switchboard gallery on the main 
floor. The plant also contains a 2,050 
cubic feet motor driven air compressor 
and a motor generator equipped to 
furnish 2,000 amperes at 140 volts to 
the ships while in dry dock. The 
capacity of the pumping plant is 
31,500 gallons per minute with the 
result that the dock may be pumped 
out in three hours. 


River Control. At a recent water- 
ways conference held in Baton Rouge, 
La., the use of concrete piling in cur- 
rent control, bank protection and land 
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reclamation along the Missouri River 
was demonstrated. The principle in- 
volved in formation of bars for current 
control and current deflection is simply 
that of reducing the velocity of the 
stream at a point so that the load of 
its solid matter, sand and salt will be 
dropped at the point desired. 

The Bignell pile, which forms the 
permanent anchorage of the construc- 
tion of current retards, consists in 
brief of a reinforced concrete column, 
14 inches square and 20 feet long with 
a four-inch pipe running its entire 
length through the center and _ is 
reduced to a two-inch outlet at the 
nose or point of the pile. At intervals 
on each four sides, small upturned jets 
are connected with the center pipe and 
a hose connection is made at the top 
with the four-inch pipe. The side jets 
form a complete film of water around 
the pile which carries away the sand 
and sediment dug by the point and 
overcomes the friction offered by the 
material penetrated. The pile sinks 
rapidly until bed rock is reached. By 
this patented method, permanent 
anchorages are formed for the con- 
struction of retards which are so far 
below the bed of the river as to give no 
possible chance of being scoured out 
by the current. 


A Proof of the Einstein Theory? 
M. Perot of the Mendon Observatory 
in France recently stated that he 
believed he had physically proved that 
time passes more slowly on the sun 
than on the earth, thus proving the 
correctness of Einstein’s theory of 
time. The Einstein theory is that 
time in various parts of the universe 
varies with gravity. Gravity on the 
sun is twenty-seven times stronger 
than on the earth. Dr. Perot com- 
pared, in the spectroscope, the vibra- 
tions of atoms of the same metals 
burning on the sun and on the earth. 
The difference in vibrations was 
almost exactly that provided for 
in KEinstein’s theory.—News Letter 
(Princeton Engineering Association). 
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BOOK REVIEW 


““Motor Vehicles and Their Engines,”’ 
by E. S. Fraser and R. B. Jones. 
New York. D. Van Nostrand Co. 
1922. 6X9, v+374 pp., 319 Tllus- 
trations. $2.00. 

The use of automobiles has become 
so universal that a knowledge of their 
operation and care has become almost 
a necessity. With this end in view the 
authors have compiled a book that is 
not only of value to men in automotive 
engineering but also to that large 
group of individuals that, “drive their 
own.” 

Headed by a general discussion of 
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the gas engine, a detailed description of 
the various functions of the motor car 
is presented. Cooling systems, car- 
buretion, electrical equipment and 
wiring, and the methods of power 


transmission are treated in_ turn, 
examples being taken from typical 
cars in use today. 

The student in automotive engi- 
neering will find this book of great 
va'ue as a text, as it presents the funda- 
mentals of all the working parts of the 
automobile. It contains in one volume 
material for which the student is accus- 
tomed to search through several 
volumes. It has been brought up to 
date by the elimination of the descrip- 
tions of obsolete machinery and the 
addition of descriptions of the latest 
developments in automotive engineer- 
ing since 1920. 

The owner will find in this book 
chapters on engine troubles and their 
remedies which will enable him to save 
many garage bills. By referring to the 
inspection charts and acting on their 
suggestions, he will obtain the maxi- 
mum service from his machine. 

Motor car manufacturers m ght go 
far ‘n obtaining better service records 
for their machines by including a copy 
of this book as standard equ pment. 
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RECOMMENDED ARTICLES 


Transferation in Department Stores, 
News Letter of Princeton Engineering 
Association, September, 1922. An 
interesting presentation of problems of 
location, sound trip time, and capacity 
of elevators, escalators and conveyors 
in regard to department store use by 
L. Stewart Gatter, Associate Member 
of American Institute of Electrical 
Engineers. 
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The New Emphasis in the Problem 
of Reducing Unemployment, Bulletin 
of the Taylor Society, October, 1922. 
A very presentable discussion of the 
possibilities of scientific management 
of business in solving the problems of 
unemployment by H. Feldman who 
was research secretary for the Eco- 
nomic Advisory Committee of the 
President’s Unemployment Confer- 
ence. 
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Use of Radio Telephones by West- 
ern Power Companies, Journal of 
Electricity and Western Industry, 


November 1, 1922. The article written 
by R. C. Denny gives some of the 
uses of radio and results of experi- 
ments in application of the commercial 
set to the communication ‘system of 
some Western power companies. 





A WELCOME 


Dr. Stratton comes to Technology 
to address us on the first day of the 
new term. A convocation for him 
who will soon be our president is 
indeed starting the New Year right. 
What Dr. Stratton has to say at this, 
his first meeting with the students, 
will be of interest to every Technology 
man and every Technology man who 
does not hear him will have missed a 
great deal from his college career. 


There is mention made elsewhere in 
these columns of some of the problems 
that must be considered in the future. 
Technology men everywhere have 
great faith in Dr. Stratton to cope 
with those problems successfully. 


The Tecu ENGINEERING NEws wel- 
comes Dr. Stratton to Technology with 
the hope that he will find his work as 
pleasant as we feel sure it will be 
successful. We hope that he will 
truly find it a Happy New Year. 


THE NEW YEAR AND THE 
FUTURE 


The first days of a new year are 
always days of a peculiar significance 
and meaning. They are a time of 
firm resolve, of new hope and faith, 
and, more than anything else, they 
are a starting point from which to go 
forward making the future better than 
the past. To every individual the New 
Year’s season has some special signifi- 
cance. It is rarer, however, that it 
marks, for an institution, the beginning 
of a new era in its development. 
Because it does, this year, mark for 
Technology its entrance upon a new 
phrase of its development, it has a 
particular significance and importance 
to Technology men. For with the 
coming of the New Year, or more 
strictly speaking, but what is practi- 
cally the same, with the inauguration 
of Dr. Stratton as President, there 
begins a period of Technology history 
which, it seems rational to believe, will 
come to be recognized as the period of 
the development of Technology in her 
new home. 


Almost three years to the day will 
have passed between Dr. Maclaurin’s 
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death and the inauguration of Dr. 
Stratton. The establishment of Tech- 
nology in her new home Dr. Mac- 
laurin saw. He was denied the 
opportunity to use and develop that 
new home. For the three years that 
have passed since that time many 
problems of many kinds have wanted 
a solution. The solution of these 
problems has been delayed and tem- 
porary decisions have been made, 
because they needed a _ unity of 
thought, and a clear concise concep- 
tion of the future needs and policies 
of the school for their final solution. 
There was required one guiding vision, 
complete in itself, which might act 
as the controlling element in keeping 
all of Technology’s development 
headed toward a definite ideal. What 
that ideal should be is something that 
should be left for determination to 
him, who must strive to attain it. On 
the other hand, there are several prob- 
lems that very evidently must have 
some attempt at solution made very 
soon. 


To the rank and file of Technology 
students probably the most pressing 
need is something by means of which 
there will be more college life, more 
Technology spirit. It is evident, even 
to men still in school, that their 
fondest memories of their college years 
are not going to be of their classroom 
or laboratory work but of their asso- 
ciates and their friends. When the 
opportunities for association outside 
of the classroom are as_ seriously 
hampered as they are here at Tech- 
nology it is easily apparent that many 
of the students are missing what might 
be some of the most pleasant experi- 
ences of their lives. The school also 
loses tremendously since too many 
students come to consider the Insti- 
tute merely a place at which to work 
from nine to five. And they never 
have the feeling of love and enthusiasm 
for their alma mater that many of the 
other colleges instill in their sons. The 
present author was not long ago 
engaged in conversation with a recent 
graduate of one of our best known 
universities. In the course of the 
conversation his friend remarked in 

; : “nan 
speaking of his alma mater, “The 
place, the buildings, the fellows, every- 
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thing down there just makes you love 
the place.” It was with a pang in his 
heart that the present author wondered 
how many Technology men felt that 
way about their school. 


When consideration is given to the 
various means of remedying this really 
sad state of affairs almost the first 
thing that comes to mind is the ques- 
tion of dormitories. Every one agrees 
that they are tremendously needed. 
Dr. Stratton seems very favorably 
inclined toward increased dormitory 
accommodations. He would be render- 
ing Technology a great service if he 
could bring about definite action in 
this direction. It appears desirable 
that in time by far the greater part of 
the student body should be living in 
dormitories. But they, like Rome, are 
not built in a day. When dormitory 
expansion does begin, however, it 
would be very helpful, as soon as 
dormitories of sufficient size are built, 
to require all freshmen to live in the 
dormitories. 


This plan would be variously advan- 
tageous. The early days of the college 
man’s freshman year are his hardest 
in many ways. Thrown among 
strangers, struggling to adjust himself 
to unfamiliar conditions, the freshman 
who has to make the fight alone has 
no easy time of it. And it must be 
confessed that the present day Tech- 
nology freshman generally has_ to 
make this fight alone. Too often he 
has no one to sympathize with him 
and help him get a proper start. If he 
were, however, required to live with 
the members of his class he would 
know more of his classmates by the 
end of one year than the present 
average senior knows at his graduation. 
He would much sooner come to be 
acquainted with Technology customs 
and Technology activities and institu- 
tions than is now possible. Further- 
more, he would be where he could 
daily come in contact with upper- 
classmen, who would be only too glad 
to help him. Even the most conscien- 
tious freshman adviser of the present 
day finds it a good deal of trouble to 
see his freshmen sufficiently often to 
do them real service. So much for 
dormitories. 
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Another great need is better ath- 
letic facilities. The athletics at this 
Institute are apparently booming. 
Crew, in particular, is making rapi 
strides. But athletic facilities should 
be provided so that every member of 
the student body might have oppor- 
tunity to indulge in some sort of 
athletics. 


The present Walker Memorial gym- 
nasium is far from ideal and to par- 
tially remedy this the airplane hanger 
has been converted into a gymna- 
sium and while this relieves the sit- 
uation somewhat the ideal to aim 
for in this line is a building devoted 
entirely to the physical well being of 
the students. It should be as compre- 
hensive as possible and should include 
both a gymnasium and a swimming 
pool as its two main features. Many 
of the preparatory schools of the 
country have athletic plants that excel 
Technology’s and when it is remem- 
bered that it is incumbent upon the 
school to turn out balanced men there 
will hardly be any dispute over the 
desirability of a better athletic plant 
than we have at present. Incidentally, 
athletics are one of the best forms 
of advertising for the school. Wit- 
ness the publicity obtained by the 
late successes of the cross country 
team. 


There are numerous other questions 
of policy that require some decision. 
For instance, there is the problem of 
expansion of the student body. Shall 
a limit to the size of the enrollment be 
set, as has been done at Princeton? 
Or shall growth be encouraged? 
Again, shall the courses be lengthened 
to five years? How much cultural 
study shall be included in the curricu- 
lum? In this regard it very often 
seems as though the average Tech- 
nology student might easily spend 
some extra time on a cultivation of a 
familiarity with the correct use of the 
English language and with the best of 
{english literature. 


These then are a few of the things 
that need attention in the future. 
Technology men everywhere feel the 
greatest confidence in Dr. Stratton 
and it is necessary that they give him 
their loyal support when he begins to 
attack these problems. The ten years 
of Dr. Maclaurin’s administration saw 
wonderful changes in Technology. 
With a loyal alumni and student body 
working with a man who promises to 
be one of Technology’s great presidents, 
there is no reason why ten years from 
this New Year should not see Tech- 
nology more balanced, more splendid 
than ever, a loyal, close-knit student 
body, every member loving and fight- 
ing for his alma mater. 
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THE GRADUATE STUDENT 
AT TECHNOLOGY 

The graduate students at Tech- 
nology have always been an important 
part of the student body. Technology 
has acquired a reputation for being 
one of the most prominent schools for 
graduate study in the country. The 
proportion of graduate students here 
is probably much larger than in the 
average college. And that proportion 
is steadily increasing. The extent to 
which graduate work has been devel- 
oped here may be more readily appre- 
ciated when it is known that, though 
never seriously considered, there have 
often been opinions expressed that 
Technology would ultimately become 
a graduate school. 

It is somewhat surprising, then, to 
hear what the opinions of some of 
these graduate students are, after their 
entrance upon their work here. And 
it should be also helpful. To quote 
verbatim from a letter reporting a 
conversation between some of these 
men, “They did not see where we got 
the reputation that we have. In the 
first place they were miserably dis- 
appointed in the reception which they 
got when they came here. No one 
cared whether they came or not — no 
one cared what they took, whether 
they got their programs straight or 
not, no one advised them to take such 
and such subjects; it was simply like 
pouring cold water on them at every 
turn.”’ And further, “Of course they 
criticized the lack of school spirit and 
all that.” 

These expressions of opinions by 
men who have come to us for advanced 
work are really valuable. And they 
point to a great fault that should be 
corrected. True, even the graduate 
student coming to a school which 
might be noted for its school spirit 
could hardly be expected to come 
imbued with that spirit, having already 
given his loyalty to his alma mater of 
his undergraduate days. It is very 
likely then that he would find con- 
siderable difficulty in finding or appre- 
ciating the Technology spirit. This, 
coupled with the undeniable fact that 
he does receive a cold reception, no 
doubt makes the graduate student 
more bitter than is just. 

There is much to be said on the 
other side however. It is a very 
lamentable fact that both for under- 
graduate and graduate students at 
Technology the personal contact with 
the professors and other members of 
the instructing staff is so slight. And 
the graduate students ought certainly 
to be welcomed and made to feel that 
somebody does care what they do and 
how they do it. They should be made 
to feel that the faculty has their 
interests at heart. The graduate 
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student is here for work; he is not 
going to school because it is the thing 
to do and he should be given a recep- 
tion and consideration worthy of his 
station. Unless our graduate students 
leave us with a sense of pride in us and 
not with thoughts of disappointment, 
our enrollment of graduate students in 
the future will drop off and we shall 
have incurred a real loss. Why not try 
being a little more human? 


vo Suling>+- 
SCIENCE AND ADVERTISING 


The person who has failed to notice 
the trend of the modern advertisement 
must be very lacking in the qualities of 
observation, indeed. The advertiser of 
today no longer resorts to the methods 
of his predecessors — “catch” phrases; 
and glaring headlines. He has ban- 
ished them and taken on a wiser, more 
useful, and a more attractive type of 
advertisement — of which there are so 
many fine examples in all of our maga- 
zines and daily newspapers. Actual 
photographs have taken the place of 
the old sketches and cuts of the mer- 
chandise that was to be sold; price 
lists are much less in evidence than 
they used to be; often, now, they are 
left out entirely; and the modern 
advertisement boasts of a reading 
public, not alone among those to 
whom it has a direct appeal but also 
to those who possibly will never buy 
the product it speaks for; because of 
the wider interest that has been put 
into it. This is the most noticeable 
change in the advertising policy and 
attracts the comment of the man who 
is interested in science. Where an 
inadequate drawing or cut formerly 
held the ground, a picture that is 
worth a place in an art gallery now is 
to be seen in any magazine. The 
text which accompanies these pictures 
often does not even mention the 
company or the product advertised 
and gives information about the uses 
and processes of manufacture of the 
article, giving the reader an idea of 
the product itself without mentioning 
it directly. The amount of scientific 
information that can be derived from 
the reading of advertisements of this 
type is surprisingly great. 

In this manner the advertiser accom- 
plishes several ends: he lends dignity 
and value to his advertisements which 
the old method failed to give; he 
attracts a vastly greater number of 
readers which inevitably brings him 
larger returns for his care; he pays 
tribute to that which has brought his 
business up from the level of the rule- 
of-thumb methods to its present state 
and, in so doing, he advertises its 
value and usefulness as well as his 
own product. - 





extremely smooth that further changes 
in degree of smoothness would not 
affect the results. Furthermore, pre- 
liminary measurements with surfaces 
of intermediate degrees of roughness 
have shown that the order of magni- 
tude and arrangement of results are 
nearly the same for all reasonable 
degrees of smoothness, but that the 
average deviation of the observations 
becomes less and less as the surfaces 
become smoother. 

In order to avoid these serious 
difficulties, a modified method was 
developed which consists essentially 
in the measurement of the static 
coefficient (from the angle of slip) 
between two surfaces, one of which 
is a highly polished and approximately 
plane surface, while the other is a 
highly polished spherical segment with 
a definite radius of curvature (six 
inches). By this expedient it is possible 
to focus all attention on the smooth- 
ness of the surface, while minor varia- 
tions in the planeness or curvature 
of the surfaces have but little effect. 
Furthermore, the pressure per unit 
area is high without requiring the use 
of large weights, ard is reproducible, 
although its exact magnitude is 
unknown. Fortunately, however, ten- 
fold variations in the load twenty to 
two hundred grains have not been 
found to affect the results more than 
three or four per cent on the averages. 

In view of the probable specificity of 
different metals in building up an 
adsorbed film, it seemed desirable to 
approximate most service conditions 
by making at least one of the surfaces 
out of steel, preferably fairly hard. 
A great deal of difficulty was experi- 
enced in securing suitable pieces of 
steel which were free from microscopic 
inclusions of oxide or pits, and further- 
more many steels can be ground to 
a very smooth surface and yet in the 
long polishing operation by cloth 
tend to develop irregularities due to 
differences in hardness of different 
parts of the grain structure, or to 
form~pits due to corrosion. In order 
to get a steel reasonably free from 
non-uniformities, recourse was had 
to the stock used in making microm- 
eter checks, etc., or to the best 
quality of case hardened tool steel 
with very fine grain. The second 
difficulty (corrosion) has been over- 
come by using kerosene instead of 
water as the liquid on the polishing 
wheel. 

After considerable experimenting 
two metals were selected for the rub- 
bing surfaces which have been pro- 
ductive of reliable and reproducible 
results. One of these, Speculum Metal 
(68.2 per cent Cu, 31.8 per cent Sn) is 
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a definite crystalline compound of the 
formula Cu, Sn, while the other one 
chosen consisted of 1.25 per cent 
carbon tool steel. 

Static friction measurements have 
been made with various combinations 
of these two metals and also with 
Alloy 5, a low melting alloy (contain- 
ing bismuth, tin and cadmium), which 
it was found possible to cast in smooth 
hemispherical form on watch glasses, 
but which was too soft to give entirely 
satisfactory results. The best com- 
bination appears to be to make the 















































FIGURE 4 


spherical segment out of speculum 
metal and the plane surfaces of 
annealed high carbon steel, both being 
polished to a mirror-like smoothness. 
With such a combination of surfaces 
most of the abrasion comes on the 
steel, and twenty-five or thirty obser- 
vations may be made before repolish- 
ing by moving the slider each time to 
a fresh part of the steel surface. 
Table I shows the results of the 
preliminary experiments on _ four 
different combinations of surfaces with 
several typical oils which might be 
expected to differ in the property of 
oiliness. Each of the recorded results 
is an average of not less than ten, 
and generally about twenty, separate 
observations of the static friction 
coefficient. The average deviations 
varied from two per cent to five per 
cent, being generally below four per 
cent, so that the probable error of the 
average of twenty observations is 
generally less than one per cent as far 
as a particular set of surfaces is con- 
cerned. It has been found, however, 
that even in the case of the best com- 
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bination thus far found (speculum 
vs. speculum), differences in the degree 
of polishing make perceptible differ- 
ences in the results, even when a high 
degree of smoothness is apparently 
approached. Speculum vs. steel gives 
slightly greater deviations, but is 
recommended in order to approach 
more closely to service conditions. 


TABLE I—STATIC FRICTION MEASUREMENTS 
Inclined Plane Method — Spherical Segment Slider 
Load = 100 G, COEF. OF FRICTION 
Speculum 
Speculum on Alloy 5 
Oil on Steel Speculum on Steel 
OST EPCOT eee SE 0.20 0.20 ay 
Wemnete: (0). Gs oo sccm 0.182 0.173 0.152 
Velocite ‘‘B’’+2% stearic acid 0.125 0.121 0.123 
Velocite ‘‘B’’ + 44% iron stearate 0.120 0.120 =... 
“Neutral” lard oil 0.125 0.126 0.093 
Velocite ‘‘B'’ +2% p-cresol. . 0.186 0.178 
Velocite B treated twice with 
0.180 


As to the significance of the typical 
results given in Table I it will be 
noted in the first place that there is 
again a sharp distinction between 
lubricants, such as lard oil, which 
are known to possess a high degree 
of oiliness, and ordinary mineral oils; 
and also that small amounts of stearic 
acid added to mineral oils, such as 
Velocite B, give values which corre- 
spond very closely to the animal or 
vegetable oils. These results all check 
up remarkably well with the _pre- 
viously discussed results on the Deeley 
machine, except as to the precise 
magnitude of the static coefficients. 
It will be noted that ferric stearate 
is also very effective in lowering the 
coefficient, though the soap is rather 
unstable on standing in the mineral 
oil. 

In order to show that not all con- 
stituents which lower the surface ten- 
sion between oil and water necessarily 
lower the static friction coefficient, 
results are given on Velocite B oil 
containing two per cent of p-cresol. 
This raises, rather than lowers, the 
coefficient of friction, and indicates 
that the mere presence of an adsorbed 
film is not the only essential point, 
but that its structure is also important. 
This point is discussed more fully 
in the following section. 

Probably no factor connected with 
the property of oiliness is so frequently 
mentioned without any clear notion 
of its true significance, as is surface 
tension. For example, it seems to be 
assumed generally that a lowering of 
interfacial surface tension between oil 
and metal must in some way neces- 
sarily lower the coefficient of friction, 
whereas there is no such necessary 
relationship. However, a lowering of 
the interfacial tension is indicative 
of a chemical reaction between certain 
constituents of the two phases, and 

(Continued on page 218) 
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What chance have you 


sot against him P 


T was a cynic who said:‘‘Some men go to 

college. Other men study.”’ 

A slander! But yet there probably are college 
men whose bills for midnight oil are not large. 

And there are men who left school in the 
lower grades who, along with a hard day’s work, 
put in long hours of study—spurred on by a 
dream and a longing. 

Look out for them. 

The achievements of non-college men in busi- 
ness suggest an important fact. Success seems to 
depend, not so much on the place where a man 
studies, as on the earnestness ox the student. 

ut, granting equal earnestness and ability, it is 
still true that the college man has the advantage. 

Regular hours for study and lecture, the use of 
library and Jaboratory, the guidance of professors, 
contact with men of the same age and aspirations 
—all these will count in his favor, 7/he makes the 
most of them. 

A big ‘‘if.’’ The new year is a good time to 
start making it a reality. 


Western Electric Company 


Since 1869 makers and distributors of electrical equipment 
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THE POWER SYSTEM OF THE INSTITUTE 


Regulator Company’s type with the 
exception of those in the newly erected 
Pratt Building, where the Johnson 
Service Company’s type is installed. 
The thermostatic devices on the whole 
have worked to our satisfaction. All 
direct and indirect radiation has on the 
exit side of the radiator or coil a Warren 
Webster Sylphon trap. This Sylphon 
trap operates through the corrugated 
expansion member of the same, dis- 
charges into a Warren Webster Hylo 
trap and thence to the condensate 
pumps. The condensate pumps work 
under an average vacuum of twelve to 
_ fifteen inches, and are installed in dup- 
‘licate in each fan room. A Duplex 
pump discharges the water from the 
return tank through the tunnel to the 
feed water heater in the power plant. 
This pump is controlled by means of a 
suitable float placed in the main tank. 
In ordinary weather less than one-half 
pound pressure is carried on the heating 
mains; in extreme cold weather not 
over 2.5 to 3 pounds. Some radiators 
in the academic group are over 
twenty-five hundred feet away from 
the source of steam supply. No trouble 
from water hammering in the piping 
system occurs. 

Considering that the Institute prop- 
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erty is on level land and all condensate 
must be elevated to a higher level in 
order to insure circulation, it speaks 
well for the design of the heating 
system, which has been very satis- 
factory during the six years we have 
occupied our present plant. 

There is just enough direct radiation 
to keep the buildings at a reasonable 
temperature nights, Sundays, and 
holidays even in the coldest weather. 
It is customary to have a small unit 
running for the light and power needed 
on such days. The exhaust thereof is 
usually enough to supply all heat 
needed during such times. 

Each section of the building has a 
pent house on the roof wherein is 
installed an exhaust fan similar in type 
to the supply fans, excepting that they 
are smaller, taking care of smaller 
sections of the building. These fans 
can be controlled from the basement 
as well as from the roof. 

To illustrate the ventilating problem 
and the magnitude thereof it is well 
to here mention that the academic 
group contains fourteen million cubic 
feet, requiring about one hundred fifty 
motors ranging all the way from one- 
quarter horse power to fifteen horse 
power, aggregating a total of four 





“A Good Advertiser 
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hundred horse power. Practically all 
motors with the exception of the 
ventilating system are of the alter- 
nating current, three-phase,  sixty- 
cycle type, although there are a few 
instances where academic departments 
require direct current motors for 
special work. 

In closing this article the fact should 
be brought out that in New England 
the generation of steam is probably as 
expensive as in any part of the United 
States, owing to its remoteness from 
coal deposits. At the present time our 
power plant burns about twelve thou- 
sand tons of coal per year, which at 
the present prices amounts to $99,000. 
The figures for last year were as 
follows: 

28.35 
18.34 
58.26 


Water, oil, and supplies $1 
Repairs, upkeep, ete. 18 
Wages 25 


,4 
5 
5 


Considering that one-half of the oper- 
ating expenses, with the exception of 
coal, is a fair division for the boiler 
room, the total expenses for the boiler 
room for the year, including coal, 
would be $122,500. From the above 
figures it will appear that the cost of 
generating one thousand pounds of 
steam is fifty-four cents. 
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Blazing Trails for Progress 


Curiosity may have killed the well-known 
cat, but it has been underneath most of the 
hard-won developments that lastingly benefit 
mankind. Once in a great while, perhaps, ac- 
cident has been the spark that has lighted 
the torch of achievement; but much more 
frequently —always, nearly—accomplishment, 
especially in the field of science and invention, 
has grown out of the insatiable curiosity that 
seems to be the heritage of us all. Mankind 
wants to know—and is slowly finding out. 
Curiosity, the complement of imagination, 
knows no appeasement. 


This is, however, no essay on the vague sub- 
ject of idle curiosity. There is a vast difference 
between that and the organized, untiring, well- 
planned activity which, as an integral part of 
Westinghouse organization, searches continu- 
ally for the answers to problems which intelli- 
gent speculation sets up. This, if you please, is 
curiosity in its highest and most intensified 
form; and it is a fundamental thing in the West- 
inghouse operations. 


Westinghouse 


ACHIEVEMENT & OPPORTUNITY 


Research, as we know it, is the guiding hand 
upon the purely creative activities of business. 
Constantly it brings to light new aspects of 
known laws, new visions of laws yet to be un- 
covered. But the search for these is not hap- 
hazard nor whimsical; it is organized and planned 
as carefully and thoroughly as any other busi- 
ness activity. Whether chemical, electrical, or 
physical, it is engineering; and it follows engi- 
neering methods and tradition. 


Many great engineers have been wholly at a 
loss in this specialized activity. For research, 
in a sense, reverses the usual order. Its en- 
deavor is to discover unknown laws in the known 
facts—a thing which is quite at variance with 
ordinary engineering practice. Yet there is a 
fine type of engineering mind which finds its 
great opportunity in this kind of work. And to 
that type of mind, and that type of man, re- 
search beckons with an unmistakable hand. 
It is engineering pioneering, it blazes trails for 
progress, to new triumphs, in a wilderness into 
whose outskirts man has scarcely penetrated. 
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marks the adsorption or concentration 
of some of these constituents at the 
interface. In other words, if the active 
molecules of stearic acid are adsorbed 


on the metallic surfaces, there is 
reduction in the friction between these 
surfaces. The accompanying decrease 
in the value of the interfacial tension 
between oil and metal is simply an 
indication that adsorption has taken 
place. For substances in the molecular 
state the precise relation between the 
lowering of surface energy and the 
increase in concentration has_ been 
worked out on thermodynamic grounds 
by Willard Gibbs, but his fundamental 
equation does not apply quantita- 
tively to the concentration of colloidal 
particles at the interface, though it is 
frequently and erroneously so used. 

For the purpose in hand, therefore, 
a lowering of the interfacial energy 
is simply a measure of the tendency 
of certain constituents to become con- 
centrated at an interface, and by 
measuring the amount of such lower- 
ing, the extent of such concentration 
can be roughly determined. 

No one has yet devised a method 
for measuring the interfacial tension 
between a solid and a liquid. It does 
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seem conceivable, however, that the 
lowering of interfacial energy between 
oi. and metal surfaces could be deter- 
mined approximately by making 
measurements between oil and mer- 
cury, the only pure metal which is 
liquid at ordinary temperatures. At 
any rate the approximation would be 
much better than that obtainable by 
using water as the second liquid. 
This laboratory had just completed 
the construction of an apparatus for 
such determinations when the interest- 
ing results of Bhatnagar and Garner? 
were published, and accordingly only 
a few preliminary measurements have 
thus far been made. 

Bhatnagar and Garner’s results 
with four different fatty acids dissolved 
in mineral oil are shown in Figure 4. 
It will be noted that each has its 
characteristic curve, though linoleic 
acid seems to be more highly adsorbed 
than the other three. Palmitic and 
stearic acids give almost identical 
results, as would be expected from 
their chemical similarity. 

Even granting, however, that the 
results against mercury surfaces will 
roughly parallel those against other 
metals, it must be emphasized that 

J. Soc. Chem. Ind., 39 (1920), 185T. 
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these results do not have any direct 
bearing on the coefficient of friction 
between partially lubricated surfaces, 
in spite of frequent assumption to the 
contrary. Lowering of interfacial 
energy is only a measure of the tend- 
ency of some constituent to con- 
centrate at the metal surface; whether 
or not this results in a lowering in the 
friction coefficient depends almost 
wholly on the nature and structure 
of this adsorbed film. 

This fact is brought out rather 
strikingly by some of the static friction 
measurements just discussed, in which 
the effect of two per cent additions 
of p-cresol and stearic acid to mineral 
oil are compared. Both lower the 
surface tension against mercury, both 
are therefore concentrated at the 
metal surface, but while the stearic 
acid film greatly lowers the coefficient, 
the p-cresol film appears to give even 
slightly higher coefficients than the 
plain oil. 

On the basis of these and other pre- 
liminary results, plus certain theoret- 
ical considerations, the writers believe 
that a partial lubricating film, to be 
effective in reducing friction coef- 


ficients between metal surfaces under 
(Continued on page 220) 
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high pressures must possess the prop- 
erties of a solid rather than of a fluid 
film, and must be of colloidal rather 
than of molecular dimensions. P-cresol 
apparently fails in one or both of these 
specifications, while stearic acid 
possesses them to a very high degree. 

In addition to the foregoing experi- 
ments, the laboratory has conducted 
some investigations of a more indirect 
nature which tend to confirm the 
above conclusions. It may be said 
with fair certainty, therefore, that 
“oiliness’”’ or partial lubrication is 
effected by certain constituents of the 
lubricant being adsorbed on the metal 
surfaces in films so tenuously held, 
and of such thickness and structure, 
that virtually new rubbing surfaces 
are formed with an accompanying 
decrease in the friction between them. 
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METERED MAIL 


(Continued from page 206) 


“Metered Mail” gives a record of 
outgoing mail. Most large firms record 
the date and hour of receiving mail. 
It is of equal importance that outgoing 
mail be similarly treated. The meter 
places on each piece of mail the date 
and hour of mailing which is substan- 
tiated by the post-office in accepting it. 

The following are some of the rules 
the Post-Office Department has drawn 
up for the regulation of ‘Metered 
Mail.” There is no minimum limit 
on mailings of first-class matter. The 
pieces need not be identical as to size, 
weight, or content. Mail matter 
bearing this indicia may be addressed 
to Canada, Cuba, Mexico, the Republic 
of Panama, all offices within the 
United States, and all countries in the 
Universal Postal Union. The Postage 
Meter may be used on first, second, 
third and fourth classes of mail under 
one permit number. Unmailed matter 
bearing Postage Meter indicia is 
entitled to refund. Matter of sub- 
sidiary companies or of officers of a 
concern holding a permit may be 
mailed under one permit number. 

Under modern methods sixty per 
cent of the mental labor of business is 
each day represented in the mail 
despatched. Considering this fact, it 
can be seen how important the per- 
fection of the postage meter is to 
business in expediting mail service. 

The Post-Office Department encour- 
ages mailers to use this privilege, 
partly for selfish reasons and because 
it is in line with its policy to codperate 
to the fullest extent with its customers, 
the mailers. 

The Pitney-Bowes Postage Meter 
is the invention of Mr. A. H. Pitney 
of Cos Cob, Connecticut. It was not 
an inspiration overnight, but is the 
result of many years of persistent 
application. The operating machine 
is a form of post-office cancelling 
machine invented by Mr. W. H. 
Bowes of Greenwich, Connecticut. 
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‘The Old and the New 


box— the granddaddy of them all— 

was installed in Boston. The basic prin- 
ciple of that box endures until today but the 
box itself today is as different as the modern 
telephone is different from the first creation 
of Bell. 

The original Boston box contained practi- 
cally nothing but a telegraph key opened and 
closed by the manual rotation of a notched 
wheel fastened directly to a shaft having a 
handle. 

The modern box has all the safeguards 
made necessary by the development of our 
cities, the increase in the number of boxes 
and the widespread use of electricity for light 
and power. 


Porcelain Steel Cases 


The early box was of wood with the mechan- 
ism exposed to the weather by the opening of 
a single door. The mechanism of the modern 
box is protected by three cases. The outside 
shell is of cast iron; the two inside cases of 
pressed steel covered inside and outside with 
three coats of porcelain enamel — one of the 
best insulators. Protection against trolley, 
light and power wires was not required in the 
early days. Step by step this protection has 
been built up until today the modern Peerless 


Gio th years ago the first fire-alarm 
h 





Porcelain Steel Box stands double the break- 
down test of the preceding box. Instead of a 
manually operated crank, uncertain and 
uneven in operation, the new box is provided 
with a simple starting lever which operates 
the clockwork that drives the signal wheel. 


Prevents Mutilated Signals 


Boxes were so few in the early days that no 
provision had to be made to prevent inter- 
ference caused by two boxes on the same cir- 
cuit being operated simultaneously. Non- 
interference is now not only guarded against 
but the boxes are so designed that if two 
boxes are pulled simultaneously for different 
fires one box will send in its signal and then 
the second box will take control of the circuit 
and forward its alarm. 


Guardite has been substituted for glass in 
the trigger guard and it is no longer necessary 
to open the outside door to send the alarm. 


Changes in the design have followed each 
other rapidly but one policy has stood stead- 
fast from the beginning; this is, that the life 
of a city depends on the successful operation 
of the box and that the standards of design 
and manufacture must necessarily be much 
higher than articles of ordinary commercial 
use. Bulletins describing this new box will 
be willingly sent on request. 


Newton Upper Falls, Mass. 
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PROFESSOR GEORGE FILLMORE SWAIN 


his presidential address well indicated 
his view of the importance of the 
teaching side for the engineering 
professor. His attitude, shared by his 
colleagues of the earlier days, has 
been effective in perpetuating in the 
department the habit of giving atten- 
tion to the teaching side. 

Following service on a temporary 
commission, Professor Swain again 
“seized his opportunity” and so 
impressed Mayor Matthews, that 
he appointed him a member of the 
newly created Transit Commission 
which constructed the subways. He 
continued a member during its life 
as a State Commission; for five years 
he was its chairman. The work was 
in character without precedent in 
this country and somewhat unique 
in that the original construction cost 
was less than the estimates. 

He has served also on some eighteen 
commissions -to fix the method of 
eliminating grade crossings of high- 
ways with steam railroads, being 
appointed by the courts; he was a 
member of the Commission to Revise 
the Building Laws of Massachusetts. 
President Roosevelt appointed him a 
member of the Inland Waterways 


(Continued from page 207) 


Commission; also of the Conservation 
Commission, following a hearing on a 
proposed Appalachian Forest Reserve 
where he took a most important part. 
He was a member of the American 
Delegation of Engineers to France, 
and is now a member of the permanent 
Franco-American Engineering Com- 
mittee. 

Professor Swain has long been a 
member of the Board of Judges which 
selects names for the “Hall of Fame” 
of New York University, and from that 
University he received the degree of 
LL.D. in 1906. Again the University 
of California conferred on him in 1918 
the same degree, which he has valued 
most highly, coming as it did from 
his native State. He gave in that 
year the Hitchcock Lectures at the 
University of California, given then 
by an engineer for the first time in 
its history. 

In engineering practice he has 
designed quite a number of structures, 
including most of the roof of the 
State House in Boston, bridges over 
the Connecticut, Merrimac, and other 
rivers, both movable and fixed. He 
designed the reconstruction of the old 


Public Health Officers! 


AUTOMATIC CONTROL of the tempera- 
ture for incubation is provided by the sen- 
sitive thermostat of this Electric Incubator. 
The inner glass door allows inspection 
Pilot lamp and regulator are 


at will. 


mounted on top. 


Be sure to have a copy of our catalogue at hand when 
making out the list of apparatus for your laboratory. 


L. E. Knott Apparatus Company 


Scientific Instrument Makers 
BOSTON, MASS. 


Cambridge A Station 


Operating engineers—particular in safeguarding 
property — always specify 


VAC-M ARRESTERS 


chain suspension bridge across the 
Merrimac above Newburyport. 

Of late years Professor Swain has 
devoted considerable attention to the 
valuation of railroad properties, first 
with relation to the New York, New 
Haven, and Hartford Railroad, involv- 
ing properties and securities held by it, 
a physical valuation, some economic 
problems, and a careful examination 
of books. This was followed by a 
valuation of part of the New York 
Centra! Railroad; then of the Chicago 
Elevated Railway; also of thirteen 
thousand miles of Grand Trunk Pacific 
and Canadian Northern Railways, 
completed of necessity in six months 
by rapid methods apparently adequate 
and certainly satisfactory, at a cost of 
only a small percentage of the esti- 
mated cost per mile of the official 
valuation of the railroads of the United 
States. His valuation work totals 
something like $2,500,000,000. 

He has served as expert in many 
cases before courts and commissions, 
as well as a member of various com- 
missions on engineering matters in 
several States of the Union. He has 
recently completed a very important 
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(1) Blade cuts through materials 
with churning action. (2) Blade 
carries materials up, spilling down 
again against motion of drum. (3) 
Materials hurled across diameter 
of drum. (4) Materials elevated 
to drum top and cascaded down 
to reversed discharge chute which 
(5) with scattering, spraying ac- 
tion, showers materials back to 
charging side for repeated trips 
through mixing process, 
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Standardized Concrete 
—~on what does it depend ? 





HE production ofstandardized concrete 
—concrete of absolutely uniform domi- 
nant strength—depends on three essentials 
in addition to the use of proper aggregates. 


The first of these —the proper mixing 
action that prevents separation of aggre- 
gate and produces plastic, thoroughly 
mixed, concrete — is provided by the 
Koehring five action remixing principle 
which coats every particle of aggregate 
thoroughly with cement. 


The second factor—the measuring of the 
proper amount of water to each batch— 
is under positive control in a Koehring 
by means of the Koehring automatic 
water measuring tank. This tank is ad- 
justed to supply the exact amount of water 
required per batch, and once so regulated, 
the amount of water is automatically 
measured for every batch. 


The third factor in producing standardized 
concrete—a means of measuring the thor- 
oughness of mix— is controlled by the 
Koehring batch meter. This automatically 
locks the discharge chute as soon as ma- 
terials enter the drum and holds it so untii 
the specified mixing time for which the 
meter has been set, has elapsed, when the 
discharge chute automatically is released 
and the release signalled by a bell. 


‘‘Built to Endure’’ an artistic booklet of 32 pages 
beautifully illustrated with etchings, contrasting 
ancient and modern examples of engineering 
achievements in concrete, will be sent free upon 
request to engineering students and others interested. 


KOEHRING COMPANY 


MILWAUKEE, WISCONSIN 


Manufacturers of Concrete Mixers and Crane Excavators 
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PROFESSOR SWAIN 
(Continued from page 222) 


report not yet public, involving many 
millions of dollars. 

Professor Swain has made not a 
few contributions to engineering liter- 
ature, partly in society publications. 
The Journal of the Franklin Institute 
has papers from him as early as 1882, 
on “Mohr’s Graphical Theory of 
Earth Pressures” and ‘The Applica- 
tion of Virtual Velocities to the 
Determination of the Deflection and 
Stresses in Frames” in 1883. Another 
paper before the American Society of 
Civil Engineers presented the use of 
“Influence Lines” in computing 
“Stresses in Bridges.’’ The two papers 
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last specified have had very material 
effect upon modern practice in struc- 
tural computations. A list of his papers 
and discussions is not attempted. 


Of books, his ‘‘Notes on Hydrau- 
lies,” and also on “Structures”, both 
for the use of his classes, have not been 
permitted general circulation. A small 
book on “‘How to Study,” published by 
the McGraw-Hill Book Company, has 
met with much general favor, nearly 
iweniy thousand copies having been 
printed. 

Professor Swain is or has been a 
member of the following societies: 
American Academy of Arts and 
Sciences; American Society of Mechan- 
ical Engineers; Institution of Civit 
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Engineers of Great Britain; Society 
of Engineers of Hanover, Germany; 
Engineering Institute of Canada; 
American Railway Engineering Asso- 
ciation; New England Railroad Club; 
American Association for Testing 
Materials; New England Water Works 
Association; Society for the Promo- 
tion of Engineering Education; and 
Boston Society of Civil Engineers. 
Of the last two he has been president. 
He has also been president of the 
American Society of Civil Engineers, 
perhaps the highest honor to which a 
civil engineer may aspire in this country. 

Professor Swain is a firm believer 
in the advantages an engineer may 
derive from associating with business 
men and men of other professions. 
He is a member of the Art Club whose 
name somewhat indicates its function; 
the Commericial Club, of business 
character; and also of the Harvard 
Club. He is very fond of music and 
at one time was quite proficient at 
the piano; he also enjoys games of 
recreation which he plays well, and 
is not averse to a mountain climb. 

His success has been secured in 
part through an inheritance of ability 
and energy; a fine environment in 
home and in school both at Technology 
and while abroad; a training extended 
well beyond that of his contempora- 
ries; orderly habits in work; a faculty 
for clear thinking combined with clear 
expression; a very unusual capacity 
for hard, rapid, concentrated work, 
aided by a knowledge of short cuts 
and effective methods, of which the 
early use of the slide rule is only an 
example. He has made a fine presiding 
officer of the societies of which he has 
been president. Certainly not the 
least of his acquirements leading to 
success has been the habit of doing 
things well in work or at play, a habit 
which Technology did and does help 
to cultivate. 

Professor Swain has acquired a 
fine library, not at all confined to 
engineering literature. He is fond of 
reading along varied lines, speaks 
German fluently, and reads both 
German and French for their litera- 
ture, as wel as for professional use. 

In 1909, he was offered and accepted 
the Gordon McKay Professorship of 
Civil Engineering in the newly 
arranged Graduate School of Applied 
Science at Harvard. This opportu- 
nity he accepted in the firm belief 
that this ‘Graduate School” advanced 
the status of engineering, paralleling 
the schools of law and of medicine 
already on “graduate” basis at 
Harvard. Since the courts held the 
Codperative Scheme between Harvard 
and Technology unlawful, Professor 
Swain’s connection with Technology 
has ceased, much to the regret of his 
friends. 
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INDUSTRIAL LIGHTING CODES. 


In order to protect workers from accidents and eye 
sight damage, no less than five states, New York, New 
Jersey, Pennsylvania, Wisconsin and Oregon have now in 
force iighting codes for industrial establishments. Other 
states are now considering the adoption of an industrial 
lighting code, and it seems only a question of time when 
all the states will adopt such a code. 

Proper lighting of work places is not only of great 
importance to the operators working therein, directly 
affecting their safety and eyesight, but it is a factor of 
equal importance to the employer, as quality and quantity 
of output are deciding factors of profit or loss in the 
operation of the plant. 

The introduction to the Wisconsin code reads as fol- 
lows: “Insufficient and improperly applied illumination is 
a prolific cause of industrial accidents. In the past few 
years numerous investigators, studying the cause of ac- 
cidents, have found that the accident rate in plants with 
poor lighting is higher than similar plants which are well 
illuminated. Factories which have installed approved light- 
ing have experienced reductions in their accidents which 
are very gratifying. 

“Of even greater importance, poor lighting impairs 
vision. Because diminution of eyesight from this cause 
is gradual, it may take the individual years to become 
aware of it. 

“This makes it all the more important to guard against 
the insidious effects of dim illumination, of glaring light 
sources shining in the eyes, of flickering light, of sharp 
shadows, of glare reflected from polished parts of work. 
To conserve the eyesight of the working class is a distinct 
economic gain to the state, but regardless of that, humani- 
tarian considerations demand it. 

“Finally, inadequate illumination decreases the pro- 
duction of the industries of the state, and to that extent, 
the wealth of its people. Factory managers who have 
installed improved illumination, are unanimous in the con- 
viction that better lighting increases production and de- 
creases spoilage.” 

The Wisconsin Commission has adopted a rule to the 
effect that, “diffusive or refractive window glass shall be 
used for the purpose of improving day light conditions 
or for the avoidance of eye strain, wherever the location 
of the work is such that the worker must face large 
window areas, through which excessively bright light may 
at times enter the building.” 

A glass is now available which meets the above re- 
quirements. It properly diffuses the light and prevents 
sun glare passing into the building and is known as 
Factrolite. 

Engineers of to-day are making a thorough study of 
illumination, so that they may be able to plan and lay 
out industrial plants, to scientifically increase their 
efficiency to as near the maximum as possible. This ac- 
complished the engineer is not only doing something worth 
while for his employer, but is doing quite as much for 
himself by coming into prominence with modern ideas. 

If you are interested in the distribution of light 
through Factrolite, we will send you a copy of Laboratory 
Report—“F actrolited.” 


MISSISSIPPI WIRE GLASS CoO, 
220 Fifth Avenue, 
New York. 


St. Louis. Chicago. 
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Showing the growth of the 
Brown & Sharpe Mfg. Co. from 1872 to 1923 
in square feet of floor space 


This Chart tells a story 


This chart of the growth in floor space of the 
Brown & Sharpe Mfg. Co. from 1872 to 1923 
shows the steady, persistent development of a 
business founded on the sound basis of quality 
of product and service to customers. 


The growth recorded by this chart can also 
be attributed to the rapid advance of mechani- 
cal progress—a progress due in no small measure 
to the many important inventions and develop- 
ments associated with the name Brown& Sharpe. 


The invention of the Vernier Caliper, the in- 
troduction of the Micrometer Caliper, the inven- 
tion of the Universal Milling Machine, the 
Universal Grinding Machine and the Formed 
Cutter, the introduction of the Constant Speed 
Drive and the Ground-Form Gear Cutter are 
landmarks in mechanical history—all of Brown 
& Sharpe origin. 




























In this column, from month to month, 
we shall briefly tell the story of 
these Brown & Sharpe developments 


BROWN & SHARPE Mec. Co. | 
Providence, R. I., U.S.A. | 


Manufacturers of 
Milling Machines Screw Machines | 
Grinding Machines Cutters and Hobs 
Gear Cutting Machines Machinists’Tools 











vast multitude of students. The rail- 
road business requires men trained in 
broad technology and in human engi- 
neering. The banker deals largely in 
enterprises of a technical nature in 
addition to finance, which is a branch 
of mathematics. Chemistry enters 
into almost every line of industrial 
activity and its application is becoming 
more and more general. Technical 
training is helpful in every branch of 
commercial business and every manu- 
facturing executive should be trained 
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to understand the science and tech- 
nology of his processes and the prop- 
erties of his raw materials. Actual 
experience with research and _ its 
methods would be of the greatest 
value to any future manufacturer, the 
expansion of whose business will 
depend particularly upon research 
along various lines. 

The whole business of government 
is one of technical construction to a 
great extent and its collateral activ- 
ities, and every future government 
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Trade Mark Registered U. S. Patent Office 


are our trade-mark, used only with this quality. ; : : ; 
We make braided cord of all sizes, kinds and colors, for all purposes, including sash cord, clothes lines, trolley cord, signal cord, arc 


lamp cord, and many special cords for special purposes. 
CATALOGUE AND SAMPLES GLADLY SENT ON REQUEST 


SAMSON CORDAGE WORKS 


January, 192: 


official would profit well from study 
of this character. The total lack of 
public knowledge of technical matter 
is well known and has been well 
demonstrated recently in the some- 
what grotesque debate which has 
taken place on the subject of Muscle 
Shoals. Our great labor problem 
involves most important technical 
considerations. 

So, almost any class of students will 
have a clearer idea of the world with 
which they will deal after graduation if 
they can obtain at college, at least, a 
general insight into the status of 
scientific and engineering development 
and their human relations. Such study 
should of course be combined with 
some other more general subjects 
ordinarily given only in the art courses. 

It might be argued that such a com- 
bination course could well be given 
in the academic schools, but this would 
not be practicable in my opinion. 
Such institutions are not equipped 
with the necessary technical apparatus 
nor with the proper teaching staffs, 
neither have they the essential scien- 
tific traditions and spirit. Actual 
physical association with laboratory 
apparatus and machinery is a highly 
necessary part of the training and the 
plants of the scientific schools only are 
well adapted to such work. 

Of course, no subject of study should 
be omitted from any schedule which 
has an important cultivating influeace 
on the mind of the student, but in any 
controversy on the question the scien- 
tific school can well stand up without 
apology and defend the cultural value 
of the broad study of science, and the 
intelligent outlook upon the future 
which it develops, against the purely 
classical curriculum and its threadbare 
study of the relics of antiquity. 

The technical schools have done a 
great work in the past in training the 
scientist and the engineer. They now 
have a further opportunity for organ- 
izing a modified and more general 
scientific course for the purpose of 
training others to satisfactorily handle 
what science produces and to help 
adjust the world to its far reaching 
consequences. 
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“They re always 
in stock” 


BUSHINGS 


PATENTE 


Manufacturer, 
User, and Repairman 


all profit by this 
new economy 


The millions of bronze bushings used in all forms 
of mechanical industry are now lifted forever out of 
the special order class, with a resulting saving of as 
much as fifty per cent in many cases. 


Bronze bushings ready made for every machine 
and purpose; every one completely machine-finished 
ready for assembly; instant delivery of one or one 
million from stocks constantly carried in the great 
industrial centers of America; small lots at big run 
prices; these are the advantages enjoyed by an ever 
increasing number of machinery manufacturers, 
auto parts jobbers and repairmen who are specifying, 
using and selling Bunting standard bushings. 


The standard Bunting bushings for all general 
industrial machinery and labor saving devices are 
shown by list number 1. It will reveal new savings 
to every manufacturer, user and repairer of 
machinery. Write for it. 


The 
Bunting Brass & Bronze Company 


BY INVITATION 
MEMBER OF 


715 Spencer Street 
Toledo, Ohio 


BOSTON 
36 Oliver Street 
Main 8488 WEW YORK. USA 
NEW YORK CITY CHICAGO 
245 West 54th Street 722 South Michigan Avenue 
Wabash 9153 
CLEVELAND SAN FRANCISCO 
1362 East Sixth Street 198 Second Street, corner Howard 

Main 5991 Douglas 6245 
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GAUGE GLASSES 


High and Low Pressure 


The traditions of a century of quality 
manufacture are squarely behind Libbey 
Gauge Glasses—an American product 
worthy the respect of the world. 


Libbey High Pressure Glasses are guar- 
anteed unconditionally to be uniform in 
size, to withstand steam pressures of 400 
pounds, as well as sudden and radical 
changes in temperature; to remain crys- 
tal clear and transparent in service. 


Libbey High Pressure Gauge Glasses have 
passed rigid railroad and other tests even 
more severe with a perfect score. They 
are made with fused ends. 


Libbey Low Pressure Gauge Glasses are 
absolutely uniform in size and of the very 
finest quality; guaranteed to withstand 
pressures up to 200 pounds. 


We welcome inquiries for prices or literature 


THE LIBBEY GLASS MFG. CO.,Toledo, O.,U.S.A. 
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THE MASSACHUSETTS 
INSTITUTE OF TECHNOLOGY 


CAMBRIDGE, MASS. 
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THE MASSACHUSETTS INSTITUTE OF TECHNOLOGY aims to give thorough 
instruction in Civil, Mechanical, Chemical, Mining, Electrical and Sanitary Engineering; in 
Chemistry, Electro-chemistry, Architecture, Physics, Biology and Public Health, Geology, Naval 
Architecture and Engineering Administration. 


To be admitted to the Institute, the applicant must have attained the age of seventeen 
years and must pass examinations in Algebra, Plane and Solid Geometry, Physics, Trigonometry 
English, French or German. Certificate of preparation in two units of a series of elective subjects 
is also required. The requirement in History may be met by the presentation of a school record 
of .certificate grade. A division of these examinations between different examination periods is 
allowed. In general a faithful student who has passed creditably through a good high school, 
having two years’ study of French and German or three years of French or German should be 
able to pass the Institute examinations. 


Graduates of colleges, and in general all applicants presenting certificates representing 
work done at other colleges, are excused from the usual entrance examinations and from any 


subjects already satisfactorily completed. Records of the College Entrance Examination Board, 
which holds examinations at many points throughout the country and in Europe, are also accepted 
for admission to the Institute. 


Instruction is given by means of lectures and recitations, in connection with appropriate 
work in the laboratory, drawing-room or field. To this end, extensive laboratories of Chemistry, 
Physics, Biology, Mining, Mechanical Engineering, Applied Mechanics, and the Mechanics Arts 
have been thoroughly equipped, and unusual opportunities for field-work and for the examination 
of existing structures and industries have been secured. The coéperative course in Electrical] 
Engineering and that in Chemical Engineering Practice afford an unusual opportunity to combine 
a technical training with a direct contact with the industries. 

The regular courses are of four years’ duration, and lead to the degree of Bachelor of Science. 
In most courses the work may also be distributed over five years by students who prefer to do so. 
Special students are admitted to work for which they are qualified; and the degree of Master of 
Science, Doctor of Philosophy, and Doctor of Science are given for resident study subsequent to 
graduation. Opportunity for research is offered in all the departmental laboratories and in the 
Research Laboratories of Applied Chemistry, Electrical Engineering, Industrial Physics and 
Physical Chemistry. 

The tuition fee, not including breakage in the laboratories, is $300 a year. 


For catalogues and information, address 
ADMISSIONS OFFICE, 


MASSACHUSETTS INSTITUTE OF TECHNOLOGY, 
CAMBRIDGE 39, MASS. 
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Courtesy of POWER 


Forced and Induced Draft at Hell Gate 


The above shows the location of Sturtevant fans and 
the important part they have in boiler plant opera- 
tion. At present there are eight of these forced 
draft and twelve induced draft fans in this sta- 
tion, all direct-connected to brush-shifting motors. 


The completed layout calls for one forced and one 
induced draft fan for each of the twelve boilers. 

In this, the world’s largest power plant, as in other 
representative installations, it is Sturtevant apparatus 
that is usually included. 


HYDE PARK, BOSTON, MASS. 
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of an Eagle in the air’ 


YON ENTURY after centur 
7s) men broke their aie 
trying to fly. They had 
' not troubled to discover 
mon called “the way of 
an eagle in the air.” 


In 1891 came Samuel Pierpont 
Langley, secretary of the Smith- 
sonian Institution. He wanted 
facts. His first step was to whirl 
flat surfaces in the air, to measure 
the air pressures required to sus- 
tain these surfaces in motion and 
to study the swirls and currents of 
the air itself. Finally, in 1896, he 
built a small steam-driven model 
which flew three-quarters of a 
mile. 

With a Congressional appro- 
priation of $50,000 Langley built 
a large man-carrying machine. Be- 
cause it was improperly launched, 
it dropped into the Potomac River. 
Years later, Glenn Curtiss flew it 
at Hammondsport, New York. 

Congress regarded Langley’s 


attempt not as a scientific experi- 
ment but as a sad fiasco and 


General@ 
General Office Company Schenectady,MY. 


refused to encourage him further. 
He died a disappointed man. 


Langley’s scientific study which 
ultimately gave us the airplane 
seemed unimportant in 1896. 
Whole newspaper pages were given 
up to the sixteen-to-one ratio of 
silver to gold. 


“Sixteen-to-one” is dead polit- 
ically. Thousands of airplanes 
cleave the air—airplanes built 
with the knowledge that Langley 
acquired. 


In this work the Laboratories of 
the General Electric Company 
played their part. They aided in 
developing the “supercharger,” 
whereby an engine may be sup- 
plied with the air that it needs for 
combustion at altitudes of four 
miles and more. Getting the facts 
first, the Langley method, made 
the achievement possible. 


What is expedient or important 
today may be forgotten tomorrow. 
The spirit of scientific research 
and its achievements endure. 


)Electric 


TECHNOLOGY PRESS, CAMBRIDGE, MASS. 





